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ABSTRACT 

This document consists of a teacher manual and a set 
of information cards. The teacher manual is designed to educate 
Alaskan students about the important functions of Alaska's wetlands 
and about the fish and wildlife that live there. Part I of the manual 
explores Alaska's wetland habitats, the plants and animals that live 
there, and the relationships between human activities and wetlands as 
ecosystems. The appendices include a description of wetland types 
that may be found in some habitat complexes, animal adaptations for 
living in wetlands, and a reference list. Part II focuses on bird 
species which are Alaskan summer residents and includes aspects of 
individual bird species and bird population dynamics. Year-round 
habitats of migratory birds are discussed in addition to detailed 
accounts ot six species and two sub-species of migratory birds that 
nest in Alaska. Also discussed is conservation of migratory birds. 
The appendices include information on bird migration, laws concerning 
wetlands and migratory bird3, and a reference list. These materials 
contain illustrations and maps. The wetland cards contain over 100 
illustrations of plants, invertebrates, fish, birds, and mammals 
found in Alaska's wetlands. Each illustration is accompanied by text 
describing the organism's traits, habitats, food habitats, and what 
eat ; it. (LP) 



Reproductions supplied by EDRS are the best that can be made 
from the original document. 
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In 1984, the Alaska Department of Fish and Game introduced a curriculum on "Water, Wetlands, and WiMlife" with 
the following words: 

Each long winter, we Alaskans wait, as native Alaskans have waited each year for centuries, for melting snow, thawing 
ice, and the honking of wild geese returning. 

Every year, as they have for centuries, the wild geese return, their V-shaped flocks soaring high across our skies to 
wedge spring away from winter. The geese, ducks, and shorebirds that pour into our state each spring have traveled 
great distances to reach Alaska. They have flown from the continental United States, Mexico, Central and South 
America, Polynesia, and Asia. 

Nearly one-half of Alaska is wetlands and over 20 percent of the state is suitable habitat for breeding waterfowl. Most 
of the 16 national wildlife refuges and 1 .2 million acres of state game refuges and critical habitat areas were set aside 
to protect waterfowl habitat. This habitat base supports 37 species of waterfowl, including thirteen populations of 
geese and 30 populations of ducks. Alaska is the primary breeding grounds for 80 percent of the world's trumpeter 
swans, 50 percent of tundra swans, and also for six of the 1 1 sub-species of Canada geese. Generally, Alaska habitats 
support 20-50 percent of the pintails, 25 percent of the wigeon, and 20 percent of the scaup and canvasbacks in 
North America. Annually, Alaska yields a fall flight of approximately 80,000 swans, 750,000 geese, and 10-12 million 
ducks to all four U.S. flyways, Canada, Mexico, and Asia. About 1 7 percent of all geese and 1 1 percent of all ducks 
harvested in North America are from Alaska. In addition to waterfowl production, Alaska provides molting, staging, 
and wintering habitat for several hundred thousand ducks and geese tLt breed in Canada and the Soviet Union. 

Why do these birds come here each spring, and where are the flocks going as they pass overhead? In a sense, they 
come to Alaska for water. All living things — plants and animals — need water. But many species, like the geese, are 
adapted for living in, on, and around water. They come to Alaska to feed, nest, and live in our wetlands. 

Over the past several decades, the public's view of wetlands has shifted. In the past, many people believed that 
wetlands were wastelands to be filled and put to good use. People are now beginning to consider their value to 
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humans often in terms of "goods" well beyond the reach of traditional economics. We are just beginning to appreciate 
the important functions wetlands perform beyond their well-documented values as habitat for fish and wildlife. 
Meanwhile, as wetlands losses mount, declines in some fish and wildlife populations have highlighted the Importance 
of wetlands as habitat. Among many fish and wildlife species that depend on wetlands, waterfowl are among the most 
visible and most closely managed because of their importance to many people across North America who are either 
recreational hunters, subsistence hunters, scientists, or birdwatchers. 

Teacher Information Manual, Part I explores Alaska's wetland habitats, the plants and animals that live there, and the 
relationships between human activities and wetlands as ecosystems. Part II focuses on the management of the 
migratory birds that depend on wetlands. 

Two agencies, the Alaska Department of Fish and Game and the U.S. Fish and Wikflife Service, have joined forces to 
develop these curriculum materials. The Department of Fish and Game had targeted 1990 as the year to update and 
revise the Alaska Wildlife Week curriculum packet entitled "Alaska's Water. Wetlands, and Wildlife." distributed hi 
1984. The U.S. Fish and Wildlife Service also embarked in 1990 on a statewide information and education program 
about waterfowl management. They planned to adapt materials from the "Teach About Geese" curriculum developed 
in 1988 that addressed topics related to the decline of populations of geese nesting on the Yukon-Kuskokwim Delta. 
This cuniculum packet combines, adapts, and extends many activities from the earlier curriculum packets. 

This reference manual is designed to give you a resource "at your fingertips" to answer the biological, ecological, and 
management questions about Alaska's wetlands and the wildlife that depend upon them. The curriculum will help you 
educate Alaska's children about these topics important to Alaska's economic, cultural, and recreational well-being. 
Educated children will ensure a sound future for the wetlands and wildlife of Alaska. 
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SETTING THE STAGE: 
WHAT IS A WETLAND? 




So what, exactly, is a wetland? Because some people are apparently keeping track of wetlands, it would seem that 
there would be a common definition. Not so — the definition is different depending on your perspective. 

If you're trying to travel, wetlands are places where you may tkfi down or find yourself nisi- Bog, quagmire, 
muskeg, tundra, swamp, fen, marsh, pothole, pond . . . these are just some of the many names for areas that people 
recognize as definitely Jaod but also definitely ml 

If you're a hydrologist, someone who studies the water cycle, then the wetness of a specific area depends on how 
much water falls on it in the form of rain or snow or which flows across it from "upstream." Water flow can be a 
matter of torrents down steep mountainsides or trickles down the sides of tussocks or the slow drop-by-drop perco- 
lation of groundwater. More importantly, how long an area stays wet and how wet it stays depend on the type of soil 
or plants there and how steeply it slopes to the next "downstream" area. Tiius, water disappears down into cracks and 
crevices and holes between rocks or soil particles, is taken up by thirsty plants, or quickly streams off steep cliff 
faces. However, some water remains on the surface in areas where a subsurface layer of rock or permafrost won't let 
it continue down into the ground or where it enters an existing pond or stream. Wetlands are areas where water 
remains ponded or near the surface and saturates the soils, leaving no room for oxygen. 

If you're a biologist, wetlands are places where plants and animals that live there must have adaptations for both 
terrestrial life, or life on land, and for aquatic life, or life in the water. Also, the soil has limited or no oxygen, and 
organisms which live in the soil and plants that have their roots in the soil must have adaptations to these anaerobic, 
or low oxygen, conditions. 

If you're a regulator, charged with protecting the important functions of wetlands recognized by the Clean Water Act, 
wetlands have a specific legal definition that currently recognizes the hydrological and ecological conditions described 
above. However, because the water cycle is dynamic and the wetness of an area varies accordingly, determining 
whether the legal definition is met by a specific area is often very difficult. 
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WETLAND AREAS 



FACTORS USf 0 TO IDENTIFY WETLANDS 
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KEY CHARACTERISTICS 

1. Wetlands hydrology (water 
regime): area periodically 
flooded 

2. Soils retain water and are 
generality saturated 

3. Presence of plants adapted 
for growth in wetland 
conditions 



9 

ERIC 



INFORMATION ON TECHNICAL WETLAND 
DEFINITIONS 

Alaska has an abundance of areas that are wet during the 
period of the year that they are not frozen or covered 
with snow. The question "What is a wet area?" has a 
common sense answer based on when it's time to don 
rubber boots or hip beats to walk across an area. But the 
question "What is a wetland?" has a complicated answer 
when a technical definition is sought as required by 
regulations that carry out the Clean Water Act which 
protects wetlands. Under a definition used by the U.S. 
Army Corps of Engineers and the Environmental Protec- 
tion Agency, three factors are used to define an area as a 
wetland: the hydrology, or water regime, of the area; the 
type of toil (hydric, or watt retaining} and the type of 
plants that grow then (dependent on wetland condi- 
tions, tptchlealry adapted to growth In tolls with low 
oxygen or no oxygen at all). With some specific excep- 
tions, human activities that would dredge or fill areas 
that meet all three criteria require wetland permits under 
existing laws and regulations. 

While federal agencies that manage various wetland 
resources agree on the basic elements that identify 
wetlands, the agencies do not always agree that the 
regulatory definition is accurate for differing purposes 
and mandates. The Federal Minml for the Delineation of 
Wetland Jurisdiction contains different definitions by 
three agencies. For example, the U.S. Fish and Wildlife 
Service, with responsibility for managing migratory bird 
populations, has adopted a definition that considers the 
ecological role of areas. Thus, they classify unvegetated 
areas, such as intertidal sand and mud flats and 
unvegetated gravel bar islands in rivers or streams, 
which are important habitat for birds probing for buried 
invertebrates as wetlands. They classify all areas as 
wetlands that have predominantly wetland soils, pre- 
dominantly wetland plants, n where the substrate is not 



soil, but is saturated with water or covered by shallow 
water at some time during the growing season. In 
contrast, the Soil Conservation Service of the U.S. 
Department of Agriculture, which assesses the eligibility 
of farmers for U.S. Department of Agriculture program 
benefits that are no longer provided if wetlands are 
converted to agriculture (the "Swampbuster" provision 
of the Food Security Act of 1985). uses a different 
definition. They exempt permafrost wetlands in Alaska 
from the penalties of the Swampbuster provision if they 
have been identified as having a high potential for 
agriculture (see discussion of permafrost under Tundra 
Wetlands helow). 



FACTORS WHICH INFLUENCE WETLAND 
CRITERIA 

The water regime has to do with how much water is 
present and where the water is in relation to the surface. 
How much water depends on water cycle processes and 
patterns. Along the edge of the oceans, the tides domi- 
nate the dynamics of surface water flow. Inland, the 
amount of water present is a result of precipitation, water 
flowing from "upstream," and loss of water through 
evaporation or run-off downhill or downstream. 

The water regime includes run-off: where the water is in 
relation to the surface. Saturated surface soils, and thus 
wetlands, occur where the water table remains near the 
surface. In many areas, the sheer amount of water that 
falls or gathers as a result of gravity keeps the water 
table shallow or higher than the ground surface. In other 
areas, certain types of substrates (for example, perma- 
frost or clay) which do not allow the water to pass 
through are present below the surface, so the water table 
remains "perched" above the layer. If water flow or 
precipitation continues, water stands on the surface. 
While the specific patterns of water flow are unique to 



every wetland, the presence of standing water or water at 
or near the soil surface is the key characteristic of a 
wetland. 

Classifying areas as wetlands also involves determining 
whether soil saturation is frequent or only occasional. 
However, because it may be difficult to observe areas for 



long periods of tirrvj, people often observe Instead 
whether wetland soils or wetland plants are present. 
Certain soil types or certain plants serve as Indicators 
that areas are typically wet. A list of the hydric soil types 
that indicate wetlands and a list of wetland plants has 
been compiled for Alaska (see Resources section). 



WHAT KINDS OF WETLANDS OCCUR IN 
ALASKA? 



Many peoplt think of wetlands in tenns of anas like ponds, lakes, marshis, or bops. Ecotogists and land managers 
distinguish a much larger number of Alaska wetland types which they describe with technical terms that are Nicely 
unfamiliar to you and your students. Thus, these materials provide Alaska wetland descriptions using the commonly- 
used terms for relatively distinct kinds of areas which generally contain several wetland types. 

If you are interested in more detailed information about Alaska wetland types, these terms are cross-referenced with 
the wetland types identified through the National Wetland Inventoiy project of toe U.S. Fish and Wtldttfe Service (see 
Appendix). Please note that this system does not classify areas in the center of ponds, lakes, or stream channels 
where the water Is too deep to support plants as wetlands (they are classified as "deep-water habitat"). Wetland areas 
such as bogs, saltwater wetlands, and tundra are mosaics of different wetland types and may also contain areas that 
are not classified as wetlands. 



COASTAL AREAS 

( KEY CHARACTERISTICS > 

1. Salt or brackish (part salt 
water, part fresh water) 
water 

2. Productive "edge" area 
between land and sea 

3. Often important or crucial 
habitat for migratory 
birds, juvenile fish, and 
invertebrates 

4. Diversity of types: 
estuaries, salt marshes, 
mudflats, sandflats, 
lagoon/barrier island and 
lagoon/spit systems 
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All wetland plants are adapted to life in a wet environment. The presence of salt water is the factor distinguishing 
coastal wetlands from inland wetlands. This factor adds an additional challenge for plant growth. Thus, saltwater 
wetlands along Alaska's coast have different vegetation than inland, freshwater wetlands. They are extremely produc- 
tive "edge" areas where nutrients from the land flow down to the sea and nutrients from the sea are brought inland by 
the tides. Many are important feeding, resting, and nesting fiibitats for astonishing numbers of migratory birds. They 
are the nursery for many juvenile fish and invertebrates. For example, the young salmon, bottomfish, crabs, and 
shrimp get their start in the rich feeding zones of shallow coastal wetlands. 

• Some of the biologically richest areas in the stats are the many estuaries where streams and rivers meet the sea and 
fresh and salt water mingle. As streams reach low flat areas along the coast, sediment and detritus drop out in delta 
deposits. At the same time, nutrients dissolved in the water column are shunted back and forth by tidal action. Thus 
estuaries are relatively shallow and well-fertilized by constant flows of fresh and sea water that circulate nutrients 
several times daily. 
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Rivtr deltas support ixtensivf stands of salt grasses and 
salt-toitrant sedges. These salt marsh communities 
provide staging areas for migrating swans, geese, and 
other waterfowl which graze on tender spring shoots and 
nutritious fan seeds of sedges and arrowgrass. Nearly 
half of Alaska's salt marsh habitat is along the coastline 
of western Alaska. The Yukon-Kuskokwim Delta area in 
western Alaska is one of the most productive coastal 
wetlands in the world. Wet tundra on the Inland delta 
merges with rich coastal estuaries, where salt water may 
surge with storms as far as ten miles inland. 

This delta alone is the nesting grounds for nearly 2 
million waterfowl and an estimated 100 million shore- 
birds. Nearly the entire world population of emperor 
geese, many of the Mack brant, most of the cackling 
Canada geese, and most of the western population of 
tundra swans nest in this area. The Delta is also impor- 
tant habitat for two of Alaska's most rare and beautiful 
ducks, the Steler** and spectacled eiders. Most of the 
western sandpipers, dunlin, and black tumstones in 
North America also nest in this rich delta. The Delta was 
also a vital staging habitat for the Eskimo curlew, now 
thought to be extinct and the bristle- thigbed curlew, 
which once numbered in the millions. 

Southcentral Alaska has approximately 1/3 of Alaska's 
salt marsh habitat More than 20 million shorebirds. 
including the entire world population of western sandpip- 
ers and inost of the red knots and dunlin in North 
America, stop to rest and feed in the Copper River Delta. 
These birds use their long bills to probe deep in the 
estuary mud for tiny dams, worms, and other inverte- 
brates; the life found in estuary mud also provides 
important food sources for herons and other shorebirds, 
dabbling waterfowl, and juvenile bottomfish and salmon. 
Once rested, the flocks push farther north and west to 
nest in other Alaska wetlands. The entire population of 
dusky Canada geese remain to nest there, along with a 
large proportion of the trumpeter swans that migrate to 
Alaska to breed. 

Though the state's salt marshes are important and even 
critical in many cases to the well-being of many species 
of migratory birds, they make up a small percentage 
(1.7%) of Alaska's coastal wetlands; Alaska's long 
coastline has only 7% of the salt marsh habitat along the 
entire U.S. coastline. Every small delta and salt marsh is 
an important link in the chain of wetlands that enable 
birds to migrate from as far away as South America and 
Polynesia to arctic Alaska. Most migratory water birds 
must stop over on wetlands to rest and eat in preparation 
for the next !eg of their journey. They also need wetlands 
all along their route to find shelter during storms. All of 
Alaska's saltwater wetlands, large or small, are important 



to migratory birds, but some wetlands are partfcutariy 
important to large numbers of birds. For example, the 
delta at the mouth of the Stikine River in Southeast 
Alaska Is a migration stopover for tens of thousands of 
snow geese, trumpeter swans, ducks, and shorebirds. 

Nutrient-rich water draining into coastal wetlands 
enriches seawater and provides a rich nursery ground for 
marine fish and invertebrates in mudflats and shallow- 
water areas. SubUdal muddy areas may support exten- 
sive eelgrass beds which are the nursery areas for 
flounders, halibut, other juvenile fish, and young crabs. 

Many coastal areas from Yakutat to the Beaufort Sea 
have shallow lagoon systems behind spits or barrier 
islands that blunt the force of icy winds, rough seas, or 
the harsh scouring action of pack ice to the north, and 
which restrict the flow of cold water into the lagoons. 
The sheltered lagoons are rich in nutrients because of the 
continuous deposit of silt and detritus by rivers and 
streams, but remain shallow-water habitat as the ebb and 
flow of seawater in and out of the lagoon prevents the 
lagoons from filling up with silt These protection and 
enrichment processes permit the development of salt 
marshes. In summer, the lagoons are relatively warm 
and brackish and support dense concentrations of 
marine and anadromous fish close to the shore. 

Lagoon/salt marsh areas are important habitat for 
migratory birds. For example, nearly afl of the Pacific 
Coast population of black brant stop to rest and feed at 
Izembek Lagoon before making a nonstop flight across 
the Gulf of Alaska and Pacific Ocean to the West Coast 
and Mexico. Nearly the entire world population of 
Steller's eiders and emperor geese gather in Alaska 
Peninsula lagoons during fall; these birds remain in 
Alaska throughout the winter. The lagoons also provide 
shelter from storms and food for molting, flightless 
waterfowl. Simpson Lagoon in arctic Alaska is crowded 
each summer by more than 100,000 oWsquaws that 
gather there and along the rest of the Beaufort Sea 
coastline to molt Oldsquaw ducks feed on mysid 
shrimp, amphipods. and small clams that eat the rich 
detrital material on the lagoon bottom. Juvenile phaiar- 
opes. brant, and eiders crowd the beaches during fall, 
and migrating pintail, wigeon, and brant use the lagoons 
and adjoining brackish ponds. 

Invertebrates of lagoon mud are also food for fish and 
gray whales. In lagoons that are deep enough, beluga 
whales and ringed and spotted seals spend much of 
even; summer preying on fish that live in the lagoons. 
Some lagoon channels remain open during winter, 
providing overwintering areas for fish. 
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STREAM AND RIVER CORRIDORS 



Spterwh 
Stdgt 

Skunk afetag* 



Bkwgnss 




/ \ 

KEY CHARACTERISTICS 

1 . Zone influenced by rivers 
or streams 

2. Nutrients are moved 
downstream by way of 
channelled flows 

3. Water levels change as 
stream flows change in 
response to precipitation, 
freeze-up. and break-up 
conditions 

4. Plant and animal distribu- 
tions are in zones in 
relation to distance from 
main channels 

5. Important movement 
corridors for fish and 
wUdHfe; "corridors of 
productivity" 
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The stream and river channels are arteries that thread 
throughout Alaska. They nourish, and are nourished by, 
more extensive wetland areas within the rtveriat zoae. 
defined as the area influenced by the flooding regime of 
the stream or river. Spring floods bring a rich toad of 
organic debris and nutrients down rivers, overflowing 
banks and depositing the toad into adjacent wetlands. 
However, during most of the year, rivers steadily receive 
nutrients from numerous smaH streams and from the 
drainage of areas within the stream or river corridor. 
Nutrients are slowly released from wetlands to the rivers, 
but rivers store few nutrients, eventually carrying them to 
estuaries. 

The seasonal cycle of ice formation, ice cover, break-up, 
and alternating storms and dry periods during the period 
of open water results in major changes in water levels 
within the riverine zone. The riverine zone of large rivers 
often includes ponds, oxbow lakes, gravel bars with tall 
willow stands, and marsh areas. All of these areas are 
affected seasonally by froding or are hydrotogically 
connected to the main channels. 

The many plant and animal species that occur in flood- 
plains depend upon the nutrients spread by flood waters. 
In fact the frequency with which ponds are connected to 
stream or river systems is one of the key factors deter- 
mining the amount of food and subsequently determin- 
ing the productivity of fish and birds using the ponds to 
rear their young. 



Conditions along the eoges of streams, in stowty-moviog 
stretches, and in riverine wetlands are similar to those 
found in the shaaow areas of ponds, lakes, and marshes. 
Plants and animals have adapted to live in wet areas, 
depending on their needs and tolerances to being 
flooded. Their distribution reflects a gradient of adapta- 
tion to submersion or exposure to water. 

Shrubby wetlands with stands of willows, birches, and 
alders are particularly important to Alaska's wikttfe. A 
walk through a floodptain wfltow stand during the 
summer is a birdwatcher's delight Tracks of moose and 
bears are common, usually along with the peBets that 
indicate that moose spent many winter days browsing on 
the wiows. As the river rises and deposits more sUt in 
the stand, a rich substrate is provided for showy flower- 
ing plants such as Jacob's ladder and monkshood and 
for berry-producing plants. Corridors can include 
forested wetlands where trees can grow which tolerate 
temporary flooding. For example, cottonwood forests 
grow along braided gtadal rivers of southeastern Alaska 
and spruce forests grow among a rrvze of channels on 
alluvial fans and gravel bars. 

Riverine zones are particularly important to fish because 
the wetland plants and plants which grow onless- 
f requenoy flooded sites provide habitat for their insect 
and crustacean foods. Plants also stow water currents, 
and their detritus fuels the aquatic food chain. 
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SHALLOW MARSH DEEP MARSH OPENWKTER 

Depressions that collect water exist as a result of variety 
of geological processes. Many Alaska lakes and ponds 
were formed as glaciers receded and gouged holes in the 
landscape, while others occur where river channels cut 
across oxbow meanders. Movements of the earth's crust 
along fault lines created large, deep lakes. The extensive 
networks of ponds and lakes in permafrost (perenially 
frozen soil) areas are the result of a complex pattern of 
freezing, thawing, and filling which alternately creates 
basins as tee-formed polygons thaw and subside; these 
basins drain as outlet channels form or they fill with 
organic matter. Ponds and lakes occur as isolated 
basins, but many are connected seasonally or perma- 
nently to streams or wetlands. 

A pond or lake Is likely near your home anywhere in 
Alaska; however, a glance at a map of the state reveals 
that some areas are dominated by these waterbodies. 
Ponds and lakes cover the Arctic Coastal Plain; large 
river deltas such as that of the Yukon-Kuskokwim and 
smaller deltas such as those of the CoMlle. Noatak, 
Kobuk, Selawik. SusKna, and Copper Rivers; the low- 
lands around Bristol Bay; and inland river "flats" such as 
the Yukon, Minto. Kanuti. and Dulbi. 

While some ponds and lakes are unsuitable places for 
plants to grow, many a*e encircled or covered by plants 
which provide food and cover for flsh and wildlife. 
Shallow marshes, including the vegetated shorelines of 
ponds and lakes, are wetlands which display different 
zones with characteristic plant and animal communities. 
The factors affecting which plants will thrive in a given 
zone are the depth of the water (sunlight penetration 
diminishes with depth) and the plants' adaptations to 
having roots or leaves submerged. In basins, water 
depths depend upon the depth of the basin and the 
slopes of the sides of *ie basin. 



r KEY CHARACTERISTICS 1 

1. Shallow water areas that 
support plants 

2. Plant and animal distribu- 
tions are in zones related 
to depth of water and/or 
slope of basins 

3. Wetland plants provide 
food and cover for birds, 
mammals, and fish 



4. May provide important 
nesting habitat for water 
birds 



MARSH 

Adaptations to life in shallow water include floating 
leaves and flowers (pond lily, buttercups), entire plants 
that float (Madderwort). an "emergent" growth form that 
allows the plant to live with roots submerged and stems 
partially covered by water (horsetails, some sedges), and 
adaptations to photosynthesize when totally submerged 
(aquatic mosses). 

The marsh plants encircling ponds, lakes, and in stands 
of other shallow water areas provide important cover and 
food f ources for flsh and wildlife. Here, young flsh, such 
as grayling and sticklebacks, and ducklings forage on the 
abundant aquatic invertebrates. Larger flsh depend on 
aquatic invertebrates and the terrestrial insects which 
drop from plants into the water. Many species of loons, 
diving ducks, and other waterbirds nest in or near lakes, 
ponds, and marshes and depend on the plants, inverte- 
brates, or fish in these wetlands. Many animals depend 
on different plant and animal food sources at different 
stages of their life cycle. Plants also provide nesting 
materials for loons and cover for ducks who lead their 
broods into tall set^r areas at the first hint of trouble. 

Some ponds, lakes, and marshes have deep, open water 
areas without plants. These areas are important habitat 
for fish and are crucial to overwinter survival when 
shallow areas freeze. During winter, these areas are also 
critical to the survival of aquatic mammals such as otters 
and beavers. 

Marsh habitats can be among the richest and most 
productive for fish, waterfowl, and mammals in Alaska 
from the sedge marshes of interior Alaska frequented by 
blackbirds, muskrats. and northern harriers to the vast 
network of ponds and lakes on the Arctic Coastal Plain 
dotted with scattered contingents of loon and pintail 
broods and wading shore birds. 
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r KEY CHARACTERISTICS ^ 

1 . Usually acidic waters with 
lush sphagnum moss 
growth 

2. Drainage slow or lacking 

3 . Stow and incomplete 
decomposition of plant 
material which causes 
peat build-up 

4. Plants have specialized 
adaptations 

5. May support trees adapted 
to wet soils (black spruce, 
lodgepole pine) 



Bogs, often called muskegs in Alaska, are common in the 
glacially-carved landscape of southeastern and 
southcentral Alaska and above most of the patches of 
discontinuous permafrost in interior Alaska. They are a 
unique type of landform which occurs only in high 
latitudes, and they are distinguished by a lush growth of 
moss (usually sphagnum) and thick, organic, acidic 
soils. 

Bogs form in places where drainage is slow or lacking 
and soil and water temperatures are low. They often form 
when ponds and lakes are covered by floating plants and 
eventually filled in by accumulating dead plant materials. 
In contrast to the rapid decay and export of dead plants 
from other wetlands, the slow and incomplete decompo- 
sition of dead plant matter (mostly moss and sedges) in 
bogs results in the stow build-up of peat. In interior and 
northern Alaska, bogs form where tow temperatures 
restrict the activity of decomposer organisms. In south- 
eastern Alaska, bogs form where the wet climate resi/'is 
in waterlogged soils that lack oxygen, limiting the 
number of decomposer organisms to a low number In 
areas with permafrost, slowry-decomposing peat layers 
and surface mosses insulate the soil and prevent th. w 
and slumping of ice-rich permafrost. Not all bogs art In 
low-lying areas; in coastal southcentral Alaska and 
southeastern Alaska, "perched" bogs may occur ,n 
bedrock depressions on slopes or wherever co».ditions 
favor development of thick moss carpets. 

Certain peat mosses, once established, help retain water 
and can actually speed up the formation of bogs. The 
small stems of these mosses have leaf-like projections 
that contain gas-filled cells. These cells can fill with water 
and allow the moss to hold 200 times its weight, like a 
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sponge. When dry, the moss can wick water up the stem 
from groundwater. Finally, the peat mosses release acids 
which poison bacteria that cause decomposition. 

Treeless moss bogs occur in southcentral, interior, 
southwestern, and southeastern Alaska. Few tree species 
can grow in these waterlogged soils because their root 
systems accumulate toxic substances during anaerobic, 
or tow oxygen, respiration. A few tree species have 
adapted to wet bog conditions and especially to underly- 
ing permafrost by developing a broad surface net of 
roots rather than a deep root system. They are often 
unstable and lean eventually, creating "drunken forests." 
Black spruce and tamarack are able to grow new roots as 
lower roots are "drowned," sprouting roots from lower 
branches or stems or forming new stems when the tree 
falls over or is wind-thrown. The indiscriminate trees can 
grow well on fallen logs. In southeastern Alaska, scat- 
tered lodgepole pines grow in many bogs, often in a 
stunted form. 

Many plants are common to the soggy soils in all 
regions; pungent Labrador tea and several spring- 
blooming plants such as bog laurel, bog rosemary, and 
shooting stars nestle in the sphagnum mat Black spruce 
bogs may also have dwarf birch, willow, and leatherteaf 
shrubs, horsetails, grasses, and sedges in the under- 
story. Lodgepole pine bogs in southeastern Alaska may 
include skunk cabbage and various orchid species. 
Insectivorous plants thrive in otherwise tow-nutrient 
soils. 

Due to stow decomposition and thus stow cycling of 
nutrients, bogs are generally areas of tow productivity for 
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insect foods for fish or birds. The acidic water which 
slows plant decomposition and nutrient cycling also 
inhibits growth of algae and bacteria. Thus, plants and 
animals on lower levels of the food chain are less 
abundant than in other types of habitats, and fewer 
animals can be supported at higher levels of the food 
chain. But wildlife use exists during all seasons. Birds 
that graze (swans), capture airborne insects (songbirds), 
or prey on other animals (hawks) use bogs as feeding 
areas. Aquatic or semi-aquatic mammals su*,h as 
beavers, mink, and otter often find their preferred foods 
in bogs. Moose probe during spring and summer for the 
succulent plants that contain needed minerals. 



Because bogs are treeless or support only scattered, 
stunted trees, they serve as Important open areas in 
forests. They are used by diffeisnt wildlife species during 
different seasons. Oeer use southeastern Alaska 
muskegs <or courting during fall. During spring and 
summer, bird songs fill the ah above Alaska bogs and 
muskegs as birds engage in aerial displays. Hawks and 
owls perch along the edge, keeping watch for the lem- 
mings and voles that venture out of mossy nests. Bogs 
are certainly one of the most unique habitat types in 
Alaska. 
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Tundra describes all areas that have periodic severe cold, 
short growing seasons, persistent winds, and no trees. 
In Alaska, these conditions are met in the western and 
northern portions of the state where flat or gentry- 
sloping areas have poor drainage and are often underlain 
by permafrost. Large portions of these tundra areas are 
wetlands, and tundra areas are found further south and 
east where permafrost is intermittent. Tundra is also 
found in alpine areas statewide, but only a small portion 
of alpine tundra is flat or wet enough to be considered a 
wetland. Most of lowland tundra remains wet or moist 
throughout the short season of thaw because water 
cannot seep through the permafrost and it flows slowly 
over flat ground. Lowland tundra has peat deposits as a 
id suit of the slow decomposition of matter under arctic 
or subarctic conditions. 

Tundra is a mosaic of many different landforms and plant 
communities. Elevation, which affects the degree of 
wetness of an area, is an important factor determining 
where different plants can grow. Often only a matter of 
inches separates very different plant communities. The 
wettest tundra areas typically have shallow standing 
water throughout the summer. Sedges such as 
cottongrass thrive in this type of environment In some- 
what drier patches (gravel bars, river banks, hummocks, 
and tops of tee-wedge polygons) where surface water 
drains by late summer, grasses and dwarf willows can 
become established. The diminutive flowers of mountain 
avens (Diyts spp.). saxifrages, and taller poppies are 
found in these areas. Where conditions are dry enough 
for tussock-forming cottongrasses to establish them- 
selves, these plants create their own mini-uplands. 
Although only several inches higher than the surrounding 
tundra, the tussocks provide a roothold for dwarf and 



r KEY CHARACTERISTICS A 

1 . Combination of periodic 
severe cold, short growing 
seasons, persistent wind, 
and no trees 

2. Includes many wetlands, 
but uplands also 

3. Elevation most important 
factor determining where 
plants grow 

4. Some tundra wetlands are 
extremely productive 
during thaw period, 
particulariy for migratory 
water birds and some 
mammals (for example, 
lemmings) 



shrub birches, Labrador tea, lichens, and many berry- 
producing plants such as lingonberry, cloudberry, and 
burberry which are adapted to drier sites. 

Some tundra wetland areas are very productive during 
the brief arctic summer. Migrations of millions of shore- 
birds, waterfowl, and other water biros return to the 
tundra to nest from wintering grounds as far south as 
Antarctica and South America. They spread out over the 
variety of tundra micro-habitats. In general the deep and 
shallow tundra ponds, lakes, and streams near the coast 
are heavily used by a wide variety of nesting birds. 
Further inland, fewer species and lower densities of water 
birds are supported by wetland habitats. 

Fish and invertebrates move into flooded wetlands near 
stream courses where they grow and reproduce. Stickle- 
backs swarm in wetland complexes where they are 
preyed upon by loons and other fish-eating waterfowl. 
Caribou calve ar 1 find the summer foods that will allow 
them to survive the lean winter. Lemmings graze green 
growth and stockpile "haystacks'' for the coming winter. 
Grizzly bears, arctic foxes, jaegers, and snowy owls are 
among the predators that roam the tundra, searching for 
small mammals or bird eggs and nestlings. 

After the brief summer ends, many fish and birds migrate 
to more southern areas, while polar bears and arctic 
foxes head north with the ice psck. Bears dig dens, and 
arctic ground squirrels dig burrows and then sleep away 
the long winter. Insect larvae go dormant and fish find ■ 
deep, spring-fed holes in rivers. Stilt, some wildlife are 
adapted to the harsh winter conditions. Lemmings and 
voles, muskoxen, ravens, and caribou remain active 
year-jpgid. 
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The seasonal ecological importance and ecology of arctic 
tundra wetlands to fish and wildlife is described in more 
detail in the articles The Summer Pageant" (Altsto Fish 
*nd Game magazine. ) and "Arctic-Tundra Wetlands: 
Values and Management" in the March-April, 1990. 
edition of the Altsta Fish tnd Game magazine included in 
this curriculum packet. Tundra is the theme of Alaska 
Wildlife Week Unit 6 ("Alaska's Living Tundra"). Please 
refer to this unit for further background information on 
this type of habitat. 



SUMMARY 

Wetlands are diverse and productive. Saltwater wetlands 
line Alaska's long ccastline. and freshwater wetlands 
abound along drainages or where ttie land is flat and 
drainage is poor. The next section of the manual de- 
scribes the fish and wildlife residents of the wetlands. 



THE CAST OF CHARACTERS: 
• ANIMALS OF THE WETLANDS 



Knowing tht natural history of animals helps in making wist decisions affecting their futures. This section introduces 
the birds and mammals of Alaska's wetlands and then focuses on migratory birds, detailing the identification, status, 
and annual migration cycle of species that represent unique wildlife management challenges. 



Tundra 





Coastal Areas 




WATERBIRDS 

Waterbirds are those species found around fresh water or salt water. These birds get their food from the water and 
can be found in Alaska wetlands. 
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THE WATERFOWL FAMILY 

Ducks, gm and swans together are called waterfo wl. The world's 145 waterfowl species have several characteris- 
tics in common. For example, all are web-footed swimming birds with a row of tooth-like serrations along the edges 
of their broad bills that they use tear vegetation, grasp small fishes, or strain edibles from pond water. All have downy 
young that, unlike the naked, helpless young of most other birds, are able to see, walk, eat and run within iiours of 
hatching. 

18 
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Waterfowl are an order of birds that can be divided into 
several groups, two of which are found in Alaska: ducks 
in one group, and both geese and swans in the other. 
Ducks can be further sub-divkJ6d into diving ducks or 
"divers." puddle ducks or "dabblers," seaducks, and 
mergansers. 



Gem and Swans 



Most sea ducks spend their winters at sea, although 
many move to freshwater wetlands during the breeding 
season. They have bold black-and-white plumage, 
compact bodies, and fat layers under the skin, tktor 
down is well-known for its value as insulation from the 
cold, tor example, in Iceland, the down is collected from 
nests ant used to make warm clothing and sleeping 
bags 
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Geese and swans are like other types of waterbirds 
(loons, grebes, shorebirds) in that the males and females 
have similar plumages and have the same call. Geese 
and swans mate for life; they molt (replace their feathers) 
only once a year; and the male guards the nest and helps 
the female care for the young. Because swans and geese 
are generally large and conspicuous, they rely more on 
aggression to protect their nests than on secrecy and 
concealment. They are adapted for walking on land and 
for grazing on vegetation. 

Five species of geese are common migrants and breed- 
ers in Alaska: Canada goose, black brant, greater white- 
fronted goose, snow goose, ano Emperor goose. Three 
species of swans occur in Alaska: tundra, trumpeter, and 
whooper swans, although the latter species is a rare 
visitor from Asia. For more information about several 
sub-species of Canada goose and on tundra swans, see 
the next section of this guide. 

Ducks 

Ducks differ from other types of waterbirds in that female 
and male ducks have different plumages and voices. 
They mate only for a single season, each year going 
through elaborate courtship rituals. During the breeding 
season, the male's feathers are flashy to attract a mate 
and to show off in front of other males. Female ducks 
wear drab feathers to help them hide from predators 
while sitting unguarded on their nests. The male leaves 
the female once M begins to sit on the eggs and, 
thereafter, has nothing to do with her or her young. 

rcuin flrtrte dive for clams, insects, crustaceans, fish, 
and deep plants. They nest at or over water, preferring 
large marshes and lakes. Their feet are large and 
webbed, and their legs are set way back on their body for 
underwater swimming. Thus, they waddle on land, 
walking awkwardly, but use their large feet and broad 
webs to propel them through the water and to dive. 
Some divers can go down to 150 feet When they take off 
from the water, their short pointed wings require that 
they build up speed in a long pattering run along the 
water surface (loons and grebes also take off this way). 
Diving ducks that nest in Alaska Include the bay ducks, 
also known as inland divers (canvasback, redhead, ring- 
necked duck, and scaup), sea ducks (eiders, scoters, 
oldsquaw, harlequin ducks, goldeneyes, and bufflehead), 
and mergansers. 



Mergansers are specialized sea ducks that resemble 
loons and grebes. Like loons and grebes, they dive for 
fish and carry their young on their back. Common 
mergansers nest in holes in tree trunks near streams and 
have slender bills with sharp, teeth-like structures to 
better catch and hold fish. Red-breasted and hooded 
mergansers also occur in Alaska. 

fohNnprtirkg feed on insects and crustaceans on the 
surface of the water by walking through the water. They 
feed on bottom-dwelling animals and plants by "tipping 
up" so that only their bottom and wagging tail can be 
seen in areas of shallow water. Their necks are longer 
and their legs are more centrally placed than those of 
divers. Thus, they walk better on land, often nesting 
away from watt on the ground among grasses and later 
moving their brood relatively long distances to water. 
Because their broad wings allow dabblers to fly quickly 
off the water when taking off, they can nest and feed on 
smaller ponds and escape predators. As they take off, 
they flash an iridescent speculum (patch on the trailing 
edge of the wing). Mallards, pintails, teal species, 
American wigeon, and northern shovelers are common 
dabbling ducks that migrate through and breed in Alaska 
(the mallard is the most common duck in North 
America). The life history of the northern pintail is 
described in Teacher Information Manual Part II. 

LOONS 

Loons are striking birds with black and white spots and 
stripes. They sit low in the water and often sink straight 
down like a submarine. !n flight, they hold their heads 
lower than their body. Webbed feet and sharply pointed 
bills are other characteristics of this excellent diver that 
feeds on fish or aquatic invertebrates. The common loon. 
Pacific loon, and red-throated loon are Alaska loons 
which use both freshwater wetlands 'or nesting and 
brood-rearing and marine waters for wintering. 

GREBES 

Grebes have long, skinny necks and are smaller than 
loons. Both red-necked grebes and homed grebes can be 
seen swimming and diving in freshwater lakes, ponds, 
and slow-moving rivers. Grebes have lobed toes instead 
of webbed ones. 
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SHOREBIRDS AND WADERS 



BIRDS OF PREY 



This diverse group includes cunts, herons, and shore- 
birds. Sonic shorebirds are upland birds in the sense that 
they feed and nest in drier areas away from wetlands; 
but. as a group, these birds are among the most abun- 
dant users of Alaska wetlands where they find food, 
stage along their migration route, or nest Alaska wet- 
lands are particularly important for some shorebird 
species because it is the only piece in the world that they 
nest. Shorebirds are most identifiable during spring 
when they are in breeding plumage; during fall and 
winter, they have only brown, black, and white feathers. 

Shorebirds, in general, have long legs for wading, short 
tails, and sharp, pointed wings such as falcons and other 
fast flyers. Dowitche r s, godwits, plovers, tumstones. 
sandpipers, curlews, snipe, phalaropes. and yedowlegs 
make up the many whirling flocks which migrate through 
Alaska, staging in areas like the Copper River Delta by the 
millions. Dowitchers and curfews probe the mud and 
sand of tidal and riverine flats for insects, crustaceans, 
and moil us ks; yedowlegs and herons wade into shallow 
water on long legs. Plovers patter their feet on loose 
sand or mud causing the small organisms on which they 
feed to rise to the surface. As shorebirds reach ttrtr 
nesting grounds, they spread out into a diversity of 
habitats. 

SEABIRDS 

A wide variety of birds fit into the category of "seabird." 
Several seabirds spend the summer in inland wetlands, 
although a larger variety of seabirds nest on the coast All 
seabirds spend most of the year (September through 
April) along the coast or at sea. Many seabirds of the 
wetlands nest in colonies on islands, which protects 
them from predators such as foxes. 

Seabirds have webbed feet and their bids are sharp for 
snatching up fish and invertebrates. Seabirds that spend 
the summer in Alaska wetlands include guHs. terns, and 
cormorants. Mew gutts and arctic terns nest in colonies 
in many marshes and lakes. Bonaparte's gulls nest in 
trees near lakes In interior Alaska. Larger gutts. especially 
glaucous-winged, glaucous, and herring gulls, visit lakes 
and rivers to feed. Some arctic terns and gulls nest on 
gravel bars along rivers. Double-crested cormorants 
breed at a few lakes in southcentral Alaska. Uncommon 
seabirds of the wetlands include Aleutian terns (near the 
coast) and Sabine's gulls (on marshy arctic tundra). 
Many seabird species such as puffins, murres. and 
murreiets nest only on coastal cliffs along rocky coast- 
lines. 



Birds of prey, or "raptors." include those species of birds 
that capture and eat birds, fish, or mammals. This group 
includes the eagles, hawks, falcons, and owls that perch 
around the perimeter of freshwater wetlands or soar in 
the openings searching for voles or nesting birds. All 
birds of prey have acuta vision for spotting prey over 
long distances. 

Bald eagles are common along the coast of Alaska where 
they feed no fish. Ospreys are also specialized to prey 
upon fish and nest regularly in Alaska along lakes, rivers, 
and coastlines soutn of the Brooks Range. The northern 
harrier is a medium-sized hawk formerly known as the 
marsh hawk because of its characteristic tow-flying, 
gliding behavior over marshy areas in quest of small 
mammals. Buteos (soaring hawks) and hawk owts often 
perch on dead trees to spot prey. Rough-legged hawks, 
kestrels, snowy owls, short-eared owls, and peregrine 
falcons are other raptor species commonly spotted over 
open marshes or tundra wetlands. Hawks hunt during 
the day while most owls are nocturnal hunters. 



PASSERINES AND OTHER BIRDS 

Passerines are perching birds, with feet designed ior 
grasping a perch, they are sometimes called songbirds. 
This group includes flycatchers, swallows, jays, chicka- 
dees, thrushes, warblers, finches, sparrows, and many 
other birds. Many species are true forest birds; others 
are most common in forest openings or at the edges of 
forest stands where they can perch, find cover and 
nesting places, and keep a sharp eye out for insects over 
ponds, marshes, or muskegs. Flycatchers, swallows, 
warblers, and sparrows are common throughout Alaska 
In wetlands or along wetland edges, and the dipper is a 
specialized year-round inhabitant of springs that stay 
open during winter. Riverine shrub thickets are especially 
rich areas for a variety of passerines. Other birds that 
may be found in Alaska wetlands include woodpeckers, 
swifts, betted kingfishers, and hummingbirds. 



WETLAND MAMMALS 

Many different mammal species use Alaska wetlands 
during part or all of the year. The lush, early spring plant 
growth attracts deer and bears to the tidal salt marshes. 
Grizzly bears of interior Alaska seek the green growth on 
the broad ftoodpUins as spring spreads northward. 
Further north on the tundra, caribou seek tender sedge 
shoots as a welcome change from a winter diet of 
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lichens, dwarf willow, and birch shrubs. As floodplain 
shrub thickets green up, moose and muskox nibble 
tender willow leaves in the same areas where they 
crunched on branches and sought shelter from winter 
winds and deep snows. The aquatic plants of ponds, 
stream edges, and marshes are the foods of beaver and 
muskrats. The amphibious land otter and mink hunt on 
both land and in the water, feeding on a variety of plants 
and animals such as small fish, crustaceans, and moi- 
lusks. 

Throughout the summer, moose feed in ponds and 
marshes. They often submerge their heads in ponds to 
obtain the mineral-rich aquatic plants mat help replace 
the calcium tost through nursing cows or to antler 
development. Caribou feed in tundra wetlands. The late 
summer berries of bogs attract black bears. Small 
mammals scurry among tussocks or along the shores of 
ponds and streams, sometimes pursued by foxes or 
weasels. Bats may emerge at dusk, hunting insects over 
ponds and bogs. 

Beaver and muskrat are year-round residents of ponds 
and lakes, continually travelling during winter between 
the shallow waters that support the plants whose roots 
and stems they eat and moving into deeper waters as 
shallow areas freeze. Beavers are the architects of 
wetlands, creating deep-water habitats by their damming 
activities and opening clear areas by cutting down trees. 
While beaver are found throughout the state, the highest 
populations of muskrats are found in the broad flood- 
plains and deltas of major rivers and in marshy areas 
dotted with small lakes in the "flats" areas of Alaska such 
as Yukon Flats, Minto Flats, Northway-Tetlin Flats, the 
Yukon-Kuskokwim Delta, and the Selawik-Kobuk-Noatak 
Flats. Muskrats feed on aquatic plants such as the roots 
and stems of cattails, lilies, sedges, and grass and 
occasionally feed on mussels, shrimp, and small fish. 
Living below the ice in ponds during winter, they create 
"push-up" holes where they push up piles of the grasses 
collected during summer and keep an air-hole open to 
access their cache. As shallow ponds freeze, they move 



to deeper ponds. Small amounts of available food and 
long, cold winters result in high mortality among the 
muskrats. Land otters (also known as river otters) 
forage on land and in fresh or salt water. Mink prefer 
streams, ponds, beaches, and marshes, but wHI move 
inland to take advantage of an abundance of mice or 
hares. 

Other mammais reside year-round in tundra wetlands. 
One of the most characteristic groups is the lemmings. 
Brown, Siberian, Mack-footed and northern bog lem- 
mings are year-round tundra inhabitants. They are 
herbivores, storing cut plants in "hay piles" that they 
feed upon throughout the winter. When lemmings are 
particularly abundant, weasels may move to lowland 
tundra areas to hunt them. Wide-ranging predators such 
as wolves, coyotes, and wolverine include wetlands in 
their hunting ranges, often using river corridors for travel 
during both summer and winter. 



FISHES OF THE WETLANDS 



Alaska's wetlands are nursery areas for many fish 
species. The streams, rivers, and riverine wetlands 
produce the millions of salmon upon which the large 
Alaska commercial fishery depends. Saltwater estuaries 
are critical to the successful transition of smofts and 
juvenile salmon from their freshwater birthplace to their 
adult life in the ocean. The estuaries are nurseries for 
other important commercial fish species: halibut, sole, 
crab, and shrimp. Wetlands also provide habitat for fish 
caught by sportftehers and for subsistence use. 

The emergent plant communities at the shallow edges of 
streams and rivers, in areas of slow-moving water, and 
in riverine wetland areas are especially important to 
small fish such as sculpins, young freshwater fish, and 
coho salmon. Here, they find cover, an abundance of 
invertebrate food, and shelter from strong currents. 
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BENEFITS OF WETLAND FUNCTIONS 




The following table. "How Wetland Functions Benefit Humans,'' extends the article "Alaska Wetlands" in the Alaska 
Department of Fish and Game magazine (included in this packet) which describes the different wetland functions. 
Examples of benefits to humans and economic benefits can be used as a reference to lead activities and discussions 
related to teaching activities in Units 4 (Wetland Worth) and issue-related activities in Unit 5. 

While all wetlands have one or more of these functions to some degree, it is rare that a wetland will have all of the 
possible functions and benefit humans in all possible ways. People who regulate human uses that could disturb 
wetland functions try to assess the relative degree of the function present and how a proposed change in the wetland 
(for example, diverting water by using ditches, or placing fill materials in the wetland) will diminish the function. They 
also consider ways to minimize the loss of functions and to restore wetlands whose function has been impaired by 
human actions. 

A regulator would take into account the value of the wetland as habitat for fish and wildlife when assessing its func- 
tion as habitat. All wetlands do not have the same value as habitat from the standpoint of individual fish or wildlife 
species. The habitat requirements of each species differ. Because of these differences, the overall diversity of the 
species supported by a specific type of wetland or specific wetland can vary considerably. Some wetlands support an 
astonishing variety of species and others support only a few species. This relativity of value for various wetland 
functions is important background for the issues that arise in relation to decisions to alter wetlands or leave them in 
their natural state. 
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HOW WETLAND FUNCTIONS BENEFIT HUMANS 


WETLAND FUNCTION(S) 


BENEFITS TO HUMANS 


ECONOMIC BENEFITS 


FISH & WILDLIFE HABITAT 


Hunting • food, recreation 
Fishing - food, recreation 
Trapping • furs 
WHdiife Photography 
Vicwtng/Erijoymtnt 
Scientific Study 


Hunting & Fishing 
Guiding Industry 
Subsistence Economy 
Commercial Fishing Industry 
Tourism Industry 
Recreational Equipment Industry 


HYDROLOGY 
• Groundwater Recharge 


Dependable water supplies 


Business or industrial use of 
water 

Savings on wells and transporta- 
tion of water 


• Groundwater Discharge 




•Maintain Stream Flows 


Dilution and transport of pollut- 
ants 


Less expensive sewage treat- 
ment 

Maintenance of fisheries 


• Flood Storage 


Safe, dry sites for homes and 
commercial development 
Recreation/Open Space 


Savings in flood insurance, 
damage costs, public services 


WATER QUALITY 


Water supplies suitable for 
drinking water 

Swimming 


Business or industrial use of 
water requiring high-quality 
water, e.g.. mariculture. seafood 
processing. 

Savings in water treatment for 
domestic use. 

Savings in disease control and 
treatment. 


_% _ Mf _____ _ At ^ — 

•Sedimentation 


Aesthetics (streams, reservoirs) 




• Erosion Protection 


Absence can result in property 
damage 


Avoids cost of erosion control 
structures 


• Nutrient Transformation 


Purification of polluted water 


Less expensive treatment of 
pollutants. 


WETLAND PLANTS 


Provide foods (e.g.. berries, 
greens) and medicines 


Subsistence economy 


* 
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HUMANS AND WETLANDS 



Wetland Losses 

historically, wetland areas were often thought of as wastelands and thus were developed in order to be put to use. 
Many numan activities required that the wetlands be drained or filled with gravel. Wetlands development has bean 
followed by actions to preserve and restore altered wetlands. 

In Alaska, proper or improper land uses in support of agriculture, oil and gas development, community excision, 
timber harvest, and mining can alter wetlands in a variety of ways. These land uses may entail clearing vegetation, 
dredging, filling, changing flow patterns by ditching, diversion, or channelizing, building structures and roads, apply- 
ing chemicals, and discharging pollutants. 

The overall record on conversion of wetlands in North America has been grim from the standpoint of maintaining 
important fish and wildlife habitat values and other values such as flood control and water quality. It has been esti- 
mated that approximately 1/2 of the wetlands in the tower 48 states were lost between the time of European settle- 
ment and the mid-1970s. Wetland loss in individual states has been as high as 90% during that period. 

in Alaska, the overall losses of wetlands are relatively small in proportion to the large size of the state. These losses 
have been concentrated in urban areas (Anchorage, Fairbanks, Juneau, etc.), around villages in tundra areas, around 
communities in the narrow strip of land between mountains and coastal areas of southeastern and southcentral 
Alaska, and in areas of large industrial development such as oilfields, transportation corridors, and industrial sites. In 
urban areas particularly, rates of wetland loss are similar to those nationwide. By 1990, the Anchorage Bowl had tost 
£ over 1/2 of its freshwater wetlands, and the Juneau area had lost approximately 1/3 of its freshwater wetlands. 

Wetland Protection and Restoration 

As people throughout the United States began to accumulate information about the importance of wetlands, the 
protection of many wetland areas was accomplished by creating national and state wildlife refuges, parks, and public 
recreation areas. The proceeds of sales from state and federal Duck Stamps, a required purchase for waterfowl 
hunters, are used to help acquire private wetlands for waterfowl habitat. In addition, several organizations concerned 
with the conservation of wildlife and wildlands (Ducks Unlimited, National Audubon Society, The Nature Conservancy) 
acquire lands and manage them to avoid further loss of habitat values for fish and wildlife. 

Restoration of degraded wetland areas has occurred, but a nationwide wetlands gain of two million acres between the 
mid-1 950s and the mid- 1 970s was overshadowed by a toss of 1 1 million acres over the same period. Restoration is 
required of private developers as mitigation for habitat destruction, and state and federal agencies undertake projects 
to restore wetlands. However, restoration or creation of new wetlands is difficult, expensive, and not always success- 
ful. In Alaska, where wetland systems are often fragile and sensitive to change, very few attempts at restoration have 
been made. 

Regulation of Development Activities 

in addition to laws setting aside wetland areas and attempting to restore degraded wetlands, a variety of laws and 
regulations were passed in the late 1970s that provided for a review of some types of development projects on private 
or public lands which may result in environmental impacts to wetlands. The most specific legislation is Section 404 of 
the Clean Water Act which governs activities that require the dredging or fill of wetlands. As imp l ement e d by regula- 
tions of the Army Corps of Engineers, development projects that would dredge or fill wetland areas are reviewed by 

• state and federal fish and wildlife managers and the public The purpose of the review is to avoid or minimize adverse 
impacts to the habitat. However, recommendations on how to accomplish this are weighed against other pubHc 
factors such as economic benefits that may result from development whether the projects need to be sited in a 
wetland or wet area, public needs for facilities and transportation, and whether alternatives that will not affect wet- 
lands exist. 
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Tht National Environmental Policy Act (NEPA) also 
requires reviews of the environmental impacts of devel- 
opment projects on federal lands or which involve major 
federal actions. A national Coastal Zone Management Act 
directs attention to the protection of coastal wetlands in 
land use planning at the state and local level; but again, 
the need for protection versus development is often 
reviewed In a trade-off context with societal values. Key 
concepts of regulating activities in wetlands mitigation 
Include attempting to avoid negatK impacts, niWmWng 
impacts that can not be avoided, and restoring and 
rehabilitating areas that are damaged. 

Current Issues in Wetland Policy 
Development 

In 1987, the U.S. Environmental Protection Agency 
established a National Wetland Policy Forum which 
attempted to draw in as many perspectives about 
wetlands protection and management as possible. The 
Forum included representatives of state governors 
(including Alaska), federal agencies, conservation 
groups, oil companies, the logging industry, and wetland 
scientists. The group held public workshops in several 
states. Their report (The Conservation Foundation 1989) 
includes a summary of "the wetland issue" from a 
national perspective. 

In 1988, the Forum recommended that the federal 
government pursue a policy of "no net loss" of the 
nation's remaining wetland base, as defined by acreage 
and function, and to restore and create wetlands where 
feasible to increase the quality and quantity of the 
nation's wetlands resource base. ("No net toss" by 
acreage and function meant that unavoidable losses of 
wetlands should be mitigated by restoring or enhancing 
functions on degraded or lower-quality wetlands; wetland 
losses and gains should be equal in the short run and 
gains more than offset losses in the long run.) 

The recommended policy was vigorously opposed by the 
OH industry, some local governments, and others in 
Alaska who believed that the policy would severely 
restrict development in the state. They argued that 
Alaska's wetland losses were insignificant and that if 
development activities continue, losses win continue to 
be insignificant. Because few alternatives to wetlands 
Development existed in many areas of Alaska (such as 
tundra wetland areas) and because no technology had 
been developed for wetland restoration in arctic tundra 
areas, wetlands policy opponents felt that restoration 
should not be required in Alaska. They also believed that 
the large amounts of land already protected in Alaska 
assured that there wW never be a problem similar to that 
seen in the lower 48 states. Thus, a wetlands issue in 
Alaska Involved the trade-offs of maintaining habHat and 
other public values of wetlands versus their development 
for economic benefits to individuals and society as a 
whole. 



President Bush has made the protection of our nation's 
wetlands a major priority in his environmental program. 
In an address to the Ducks Unlimited Sixth International 
Waterfowl Symposium in June, 1989, the President said. 
"It's time to stand the history of wetlands destruction on 
Its head " He also said he hoped people could report that 
by 1989 a new policy would be applicable "...a policy 
summed up in three simple words: no net toss'." 

in earty 1990, President Bush directed the Domestic 
Policy Council Task Force on wetlands to solicit public 
input on appropriate strategies for wonting toward the 
national goal of "no net loss." The Task Force included 
representatives from the White Mouse, the Departments 
of Agriculture. Commerce, Defense, Energy, Housing and 
Urban Development, Interior, Justice, and Transporta- 
tion, the Environmental Protection Agency, and the 
Council on Environmental Quality. 

The Task Force has been charged with providing recom- 
mendations on wetland policy to the Domestic Policy 
Council. The Task Force review of wetland policy will 
consider recommendations for revisions in existing 
presidential executive orders on wetland protection and 
flood plain management For example, Executive Order 
No. 1 1990 on the Protection of Wetlands directs federal 
agencies to rrtnimire the toss of wetlands but does not 
address the broader issue of working toward the 
achievement of "no net toss." The Task Force win also 
examine othf r methods to work toward "no net toss" of 
wetlands, including regulatory and non-regulatory 
approaches such as market-based incentives. Addition- 
ally, the Task Force will consider how the aggressive 
pursuit of the "no net loss" goal may affect farmers, 
public works projects, businesses, and private landown- 
ers. 

The following questions cover some of the issues that 
the Task Force will explore in developing a recommended 
policy for the pr sident in 1991 . 

* What should be the appropriate federal, state, and 
local government roles in working toward the national 
goal of "no net loss" of wetlands? 

* What regulatory and non-regulatory mechanisms now 
in place offer the best and most effective means of 
helping achieve the goal? 

* What new or revised regulatory and non-regulatory 
approaches, including market-based incentives, 
should be considered? 

* How effective are current federal, state, and local laws 
to protecting wetlands? 

* At what level should the "no net toss" goal be ap- 
plied— on an individual property basis, locally within 
the state or regton, or at the national level? 
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To what extent can wttlands iff activity ba craatad or 
restored? What teds or approaches should ba usad to 
ansura that creation of restoration projects are suc- 
cessful, especially over the long term? 

What roJe should mitigation banking play In working 
toward the "no net toss" goal? 

Should wetlands ba indexed according to their func- 
tions and values in applying the "no net toss" goal? tl 
so. what criteria should be used to determine the 
index? 

How do we balance the need to protect wetlands 
against the potential effects on farmers, businesses, 
and public works projects? 



* What research or data collection is necessary In 
working toward the "no net toss" goal? 

* How should the federal government Manage its 
wetlands? How should the existence of wetlands be 
addressed prior to disposal of federal properties? 

* What can be done to encourage public awareness of 
the value of wetlands? 



The U.S. Fish and Wildlife Service responded to Presi- 
dent Bush's statements about a national "no net loss" 
policy with a national wetlands action plan "Wetlands 
Meeting the President's Challenge." 
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RESOURCES FOR ISSUE IDENTIFICATION 
AND PROBLEM-SOLVING 



The problem statement developed by the National Wetland Policy Forum summarizes the issues related to wetland 
toss, protection, and restoration. The problem statement is included as reference material for you and your class and 
is followed by a brief summary of the regulatory process for wetlands and some aspects of the issue unique to 
Alaska. Finally, a list of resources to allow your students to explore different opinions about the issue is included. 

The National Perspective: 

A problem statement from Protecting Amite's WtUinds : An Action Agenda, the final report of the 
National Wetlands Policy Forum (1989): 

In recent years, dramatic changes have occurred in the nation's appreciation of the many values wetlands provide as 
integral elements of ecological and economic landscapes. Wetlands used to be viewed chiefly as sources of disease 
and pestilence. The earliest government wetlands programs simply gave them away on condition that they be drained 
and converted to purposes considered more useful. In this century, well-intentioned public and private efforts to 
provide flood protection, greater agricultural protection, better highways, and other valued societal benefits have often 
led to the drainage or filling of wetlands for farming. In 1S83, the U.S. Fish and Wildlife Service estimated that over 
200 million acres of wetlands existed in the lower 48 states at the time of European settlement, but by 1975, the 
number had decreased to 99 million acres. 

An acre of we dance Is lost every minute. At the same time, some new wetlands are being created. Private hunting 
clubs and organizations such as Ducks Unlimited have Intentionally established or improved many wetlands to 
provide waterfowl habitat. (Ducks Unlimited in 1989 had 3,788 projects in Canada, 272 in the U.S., 76 in Mexico; 5 
million acres were reserved and managed. Ducks Unlimited buys wetlands, fences them from livestock, dredges 
potholes and basins, digs ditches, and controls predators.) However, the new wetlands may be of different types and 
provide different functions than those being lost. 

The nation is now coming to realize that wetlands have great value in their natural state. Their biological productivity 
can exceed that of the best agricultural lands. A broad array of wildlife, fisheries, and other aquatic resources depends 
on them. Wetlands sustain nearly one-third of the nation's endangered and threatened species. They provide breeding 
and wintering grounds for millions of waterfowl and shorebirds every year. Coastal wetlands provide nursery and 
spawning grounds for 60 to 50 percent of U.S. commercial fish catches. 

Wetlands also play key roles in regional hydrologic cycles by lessening flood damage, reducing erosion, recharging 
groundwater, filtering sediment and abating pollution. Within a landscape, wetlands are linked to both upstream and 
downstream ecosystems, and their functional values may extend well beyond their own boundaries. At an extreme, as 
in the case of some migratory birds, habitat functions can extend even to other continents. 

At the same time, property containing wetlands is valuable for other purposes as well. Facilities such as ports and 
marinas need to be adjacent to water. In some metropolitan areas, the only large, flat, open, and centrally located 
parcels of available land contain wetlands, making them prime sites for shopping centers, industrial parks, airports, 
parks, highway and utility crossings, and other large developments. Wetlands may overlie important oil, gas, and 
other mineral deposits or support valuable stands of timber. In agricultural areas, they may provide the only land that 
individual farmers can readily make use of to expand their cropped acreage. 

Wetlands can be altered physically, chemically, or biologically by human activities. Physical alterations can include the 
placement of fill and other materials in wetlands, excavation, drainage or flooding, or the disruption of natural sup- 
plies of sediment needed to maintain their elevation. Chemical alterations are caused by water pollutants. These may 
include petroleum products, heavy metals, pesticides and herbicides, or a host of other substances that are toxic to 
some wetland plants and animals. Clearing wetland vegetation results in biological alterations. 

Alterations can occur at different rates. While filling wetlands is usually a relatively rapid event, the construction of a 
dam and other flood control structures can reduce the amount of sediment that flows downstream over a long period 
of time and eventually cause permanent submersion of downstream wetlands. 
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The effects of some changes are more temporary than 
others. Harvested forests may grow back. The effects of 
filling wetlands are likely to be permanent. 

Landowners receive most of the economic benefits 
resulting from wetlands use and conversion. In contrast, 
the benefits resulting from wetlands protection as well as 
the costs of their degradation tend to accrue mostly to 
the general public. Often, the landowner may not be 
aware of these public benefits and, therefore, may resist 
efforts to restrict the use of the land. The fact that 
protection of wetlands makes good economic as well as 
environmental sense for society is central to much of the 
conflict over wetlands protection policies. 

Description of Wetlands Regulation 

In 1972, the federal government enacted the first nation- 
wide wetlands regulatory program in Section 404 of the 
Clean Water Act and focused increased attention on 
coastal wetlands by enacting the Coastal Zone Manage- 
ment Act. These laws require that anyone planning to 
dredge or fill a wetland must apply for a permit. The 
permit application is then reviewed by the public and by 
state and federal agencies who identify the wetland 
values. The Army Corps of Engineers, with guidance 
from the Environmental Protection Agency, must then 
weigh the information and decide whether it is in the best 
interests of the public to allow the activity to occur. The 
"Swampbuster" provision of the 1985 Food Securities 
Act (Farm Bill) discourages agricultural drainage of 
wetlands —farmers are to be denied farm program 
benefits if they drain wetlands and plant crops. The 
federal law covers only dredging and fill activities and 
does not regulate clearing or draining. 

Critics of regulatory programs say they have only 
reduced the rate of wetland loss in the nation, but have 
not stopped it. They say the current systems are incon- 
sistent, unpredictable, slow, and ineffective. They are 
concerned about "loopholes" that exempt many farming 
and timber harvest operations from regulation. They 
advocate no further net loss of wetlands and that any 
permit to destroy wetlands must be accompanied by a 
commitment to create or restore the same amount of 
acreage. 

Another approach to the wetlands controversy is requir- 
ing mitigation that reduces the loss of wetlands but 
which does not always require creation or enhancement 
of wetlands. Mitigation means to avoid or reduce the 
negative impacts that a proposed project may have on 
the environment. Obviously, the least possible impact 
would be to move the project and its impacts to an area 
that is not a wetlands. If that is not a possibility, then 
possible measures to reduce the impact would be to 
move a project from a wetland with high values to a 
wetland area with lower values, to make the project 
smaller, or to require treatment of pollutants before 
allowing them to be discharged into a wetlands. Mitiga- 



tion measures often increase the cost of developing a 
project, but maintain a larger share of the societal values. 

The Alaska Situation 

Wetland losses in Alaska are relatively small compared to 
the vast acreage of the state and the large number of 
acres that are wetlands. However, many of the losses are 
localized to industrial sites, such as the Prudhoe Bay 
oilfield, and to the vicinity of communities, especially 
along the coast. The creation of new wetlands has 
occurred only in a few instances. The technology to 
create new wetlands and to restore the functions of 
degraded wetlands In Alaska's harsh climate Is a subject 
of current research. 

Approximately 45% of the land in Alaska is wetlands; 
therefore, any type of development usually requires 
draining or filling in some wetlands. In other areas of 
Alaska where undeveloped, flat land is scarce, commu- 
nity expansion or industrial development puts pressure 
upon wetlands. Also, locations on lakeshores or along 
the coast are often highly desired places to live or places 
for tourist facilities. 

In Alaska, much of the land is publicly-owned through 
local, state, and federal governments. Government land 
owners such as the Bureau of Land Management and the 
Alaska Department of Natural Resources seek to optimize 
many uses of their lands, including those uses producing 
economic returns. Conflicts occur in Alaska between the 
economic desires of private land owners and the "soci- 
etal good." Conflicts also exist between economic 
benefits to society from the development of wetlands and 
environmental and economic costs to society that result 
from the loss of their functions. Flood control is per- 
formed year after year and its absence is only noticed 
after it is lost. The dams and other types of structures 
needed to replace it can cost millions of dollars. 

In Alaska, filling is one of tne most common ways 
wetlands are altered to provide foundations for buildings, 
roads, and airports. Wetlands have been filled along the 
coast to provide platforms for transferring materials to 
shore, for transfer of logs, minerals, and other resources 
to market, and for developing waterfront residences and 
businesses. In tundra areas of Alaska, all development 
necessarily occurs in wetlands. In these and other 
permafrost areas, thicker layers of fill are needed for 
insulation. Gravel fill covers fish and wildlife habitat and 
eliminates cover, food, and water sources. Wildlife may 
still make some use of these areas if higher, dry sites are 
preferred and if the animals can tolerate the human 
activity associated with the fill. Fill in permafrost areas 
may also result in the damming of shallow surface water 
drainage. Without proper culverts and bridges to main- 
tain cross-drainage, areas upstream of the fill become 
flooded while those downstream dry up. 
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The challenges associated with considering Alaska 
wetlands and mitigating wetland losses during the 
economic development of communities and oil and gas, 
mineral, and timber resources result In controversial 
issues. People promoting the benefits of economic 
development point out that jobs will be created, that a 
relatively small percentage of the state wetlands has 
been altered compared to that of other states, and that 
there is a lack of alternatives and techniques to restore 
Alaska's wetlands following development. It is likely that 
you can find a local wetland issue and involve "both 
sides" of the issue in a unit for your classroom. Articles 
in the Alaska Department of Fish and Game magazine on 
wetlands and the following additional resources will help 
your students frame the issues and research the "pros" 
and "cons" of development versus protection of wet- 
lands. 



Teacher Resources 

The Alaska Public Affairs Journal, Summer, 1990 issue 
contains articles representing the viewpoints of the Army 
Corps of Engineers, a wetlands ecologist. an oil company 
representative, and a logging company representative on 
wetland regulatory issues in Alaska. 

The CLASS PROJECT Wetlands in Alaska unit. 1986. 
includes the activity "Developing a Wetland: a Conflict of 
Values" and a role-play about a wetlands issue. Available 
from the Wildlife Federation of Alaska, 750 W. 2nd 
Avenue • Suite 200, Anchorage. AK 99501 . 

Groups likely to have a position on Alaska wetlands 
Issuts: 

Landowners: Native Corporations, state and federal 
land management agencies, oil companies 

Industry groups: Alaska Forest Association, American 
Oil and Gas Association, etc. 

The Wildlife Society. Alaska Chapter 

Municipalities or Borough governments (contact 
planning departments) 

Adopting a Wetland: a Northwest Guide. 1990. 
Adopting a Stream: a Northwest Handbook. 1 988. 
University of Washington Press. These two books 
provide practical information about gathering information 
about streams and wetlands and taking action to improve 
them or protect them. 

America's Wetlands: Our Vital Link Between Land and 
Water. 1988. U.S. Environmental Protection Agency. 
EPA-87-016. Describes wetland functions, EPA involve- 
ment in wetland resouices, and regulatory measures. 
Available from EPA Public Information Center, 401 M 
Street SW, Washington, D.C. 20460. 

Our Nation's Wetlands. 1978. U.S. Government Printing 
Office 0-329-527. Summarizes wetland functions, the 



Impacts of different types of land use on wetlands, and 
laws regulating wetlands. Excellent diagrams illustrate 
the concepts. 

A Citizen's Guide to Protecting Wetlands. 1989. The 
National Wildlife Federation. Provides a step-by-step 
guide to the Clean Water Act 404 permit process for the 
layman. Available from NWF. 1400 16th St., N.W., 
Washington, D.C. 20036-2266. 

Protecting America's Wetlands: An Action Agenda. Final 
report of the National Wetlands Policy Forum. 1989. The 
Conservation Foundation. A review of issues related to 
wetland management in the U.S. and specific changes in 
laws and programs needed to protect wetlands. Available 
from The Conservation Foundation, 1250 24th St., N.W.. 
Washington, D.C. 20037. Send $2.00 for shipping. 

Wetlands: Meeting the President's Challenge. 1990. A 
wetlands Action Plan for the U.S. Fish and Wildlife 
Service. Includes a discussion of the application of a no 
net loss policy to Alaska's North Slope wetlands. Avail- 
able from U.S. Fish and Wildlife Service - Habitat En- 
hancement Division. 1011 East Tudor Road. Anchorage. 
AK 99503. 
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APPENDIX A 

• WETLAND TYPES THAT MAY BE FOUND 
IN SOME HABITAT COMPLEXES 



WETLAND TYPES 

A wetland type describes the general appearance of the habitat In terms of either the dominant life form of the vegeta- 
tion or the composition of the substrate. These are features that can be recognized without the aid of detailed environ- 
mental measurements. Life forms are characteristically used to describe habitats because they are relatively easy to 
distinguish, do not change distribution rapidly, and hive traditionally been used as criteria for classification of wet- 
lands. 

Of the eleven wetland types recognized, five are vegetated and six are non-vegetated. For the purpose of this text, the 
six non-vegetated wetland types (for example, mudflats, gravel bars) will be considered as cmw type and called non- 
vegetated wetlands. The five vegetated wetlands, in order of descending life form are 1) Forested wetlands, 2) Scrub- 
Shrub wetlands, 3) Emergent wetlands, 4) Moss-Lichen wetlands, and 5) Aquatic Bed. 

Forested wetlands are characterized by woody vegetation that is six meters tall or taller. They include mature trees as 
well as some recognized shrubs that may attain tree height. Tree species typically found in a Forested wetland type 
may include black cottonwood, tall willow, balsam poplar, alder, black spruce, and tamarack. 

0 The Scrub-Shrub wetland type includes areas dominated by woody vegetation less than six meters in height. The 
species include true shrubs, matted or decumbent shrubs, young trees and saplings, and trees and shrubs that are 
small or stunted because of environmental conditions. This wetland type may represent a successtonal stage leading 
to Forested wetland or they may be relatively stable communities. Shrub vegetation may include alder, willow, 
sweetgale, Labrador tea, prickly rose, cinquefoil. dwarf birch, crowberry, lowbush cranberry, bog blueberry, bog 
rosemary, red currant, and those species listed for Forested wetlands which may be saplings or stunted due to 
environmental conditions. 

The Emergent wetland type is characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and 
lichens. This vegetation is present for most of the growing season in most years. These wetlands are usually domi- 
nated by perennial plants. Emergent wetlands in an estuarine environment may contain many different sedges (prima- 
rily Lyngby sedge), arrowgrass, plantain, alkaligrass, milkwort, saitbush, spurry, glasswort, silverweed, and bluejoint 
grass. Within the freshwater areas may be found various sedges and grasses, horsetail, marestail, dock, Jacob's 
ladder, peavine, buckbean, buttercups, cottonsedge, sundew, arrowgrass, and numerous other non-woody flowering 
plants. 

The Mots- Uc ben wetland type includes areas where mosses or lichens cover substrates other than rock and where 
emergents, shrubs, or trees make up less than 30% of the area. Mosses and lichens are important components of the 
flora in many wetlands, but large or extensive areas of "pure" moss or lichen are rare. They usually form a ground 
cover under a dominant layer of trees, shrubs, or emergents. 

The Aquatic Bed includes wetlands and deepwater habitats dominated by plants that grow principally on or below the 
surface of the water. Aquatic Beds represent a diverse group of plant communities that require surface water for 
optimum growth and reproduction. They are best developed in relatively permanent water or undbr conditions of 
repeated flooding. The plants are either attached to the substrate or float freely in the water above the bottom or on 

• the surface. Aquatic Beds include algae (both freshwater and saltwater), eelgrass, seagrass, pondweed. water milfoil, 
waterweed, water lilies, duckweed, and Wadderwort. 
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WETLAND HABITAT COMPLEXES 



tirrain may be hummocky with standing water in small 
depressions. 



A wetland habitat complex is a mixture of two or more 
wetland types which together form a more general 
category or description of an area. The categories used 
for these complexes are the everyday terms known to us 
as marsh, bog, tundra, or forested wetland. The empha- 
sis in describing these wetland habitat complexes is to 
direct the students' attention to the fact that any large 
habitat type is actually a "complex" made up of smaller, 
more technically "pure" types. Thus, a bog can be 
considered a complex with several integral parts; it is 
composed of emergents, shrubs, possibly trees, moss, 
and may have small pools of aquatics. 

Marsh — A periodically wet or continually flooded, but 
non-peat forming, ecosystem supporting predominantly 
herbaceous plants such as sedges, rushes, marestail, 
and other hydrophytes. Woody plants, sphagnum moss 
and lichen are absent or rare. Marshes may be either 
freshwater or estuarine. In Alaska, marshes are charac- 
teristically flooded with 15 cm or more of water, may 
have no standing water late in the summer, but soils 
remain saturated. 

Marshes are among the most productive of all wildlife 
habitats. They are important in controlling flood surges, 
in water purification, and in water recharge. Marshes are 
distinguished from swamps by the noted absence of 
woody plants and from bogs by the absence of moss and 
heath-type shrubs. Marshes are a complex of several 
wetland types including Emergent wetland, Aquatic Bed, 
and non-vegetated wetlands. 

Bog/Muskeg — A peat-forming ecosystem influenced 
solely by water which falls directly on to it as rain or 
snow and generally dominated by sphagnum moss. The 
water table is generally near the surface, but there is little 
or no standing water. The peat (semi-decomposed moss 
or sedge) may be up to 12 meters thick. Vegetation may 
include trees, heath-type shrubs, and herbaceous plants 
(mostly sedges and other grass-like plants). The surface 



Bogs (or muskegs in Southeast Alaska) are composed of 
many wetland types including Forested wetland, Scrub- 
shrub wetland, Emergent wetland, Moss/Uchen, and 
small pools of Aquatic Bed. 

Moist Tundra — A cold climatic landscape having a 
substrate that is generally frozen and underlain by 
permafrost. The vegetation communities are character- 
ized by short-stemmed perennial herbaceous plants, 
stunted or prostrate shrubs, lichens, and mosses. Trees 
are conspicuously absent. Tundra has a short growing 
season and low summer temperatures resulting in low 
primary productivity and low decomposition rates. 

The presence of permafrost enables the thin mineral soil 
to remain saturated during the non-froz*n summer 
period. In some areas, permafrost may be only 3-4 cm 
below the surface. The permafrost itself may be over 
1000 feet thick. 

Moist tundra is a complex of the Scrub-Shrub, Emergent, 
and Moss/Lichen wetland types. 

Forested Wetland — An area with saturated soil or 
periodic inundation which is covered primarily by 
broadleaf deciduous (cottonwood, alder) or coniferous 
(spruce, tamarack) trees. Forested wetlands may occur 
within the active floodplains of major rivers or as for- 
ested areas in slight depressions or on toe-slopes of 
mountains. The majority of Forested wetlands occur in 
Southeast Alaska and the southcentral coastal fringe and 
on Kodiak Island. Forested wetlands in interior and 
southcentral Alaska are usually associated with bog 
areas (spruce bog). 

Forested wetlands are composed of fye Forested wetland 
vegetation types along with an understory of the Scrub- 
Shrub and Emergent wetland types. Forested wetlands 
within floodplains may lack the shrub and emergent 
understories. 
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WETLAND TYPES THAT MAY BE FOUND IN SOME HABITAT COMPLEXES 

WETLAND HABITAT COMPLEXES 
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APPENDIX B 

ANIMAL ADAPTATIONS FOR WETLANDS LIVING 



An adaptation is an anatomical, physiological, or behavioral attribute which enhances an animal's ability to live in a 
specific environment. Adaptations may improve an animal's ability to live in one environment yet reduce its ability to 
survive in other, different environments. 



PROBLEMS 


SOLUTIONS 




OXYGEN REQUIREMENTS— All 


Iflvtrtibntif 


AmphlbUm 


animals require oxygen to break 
down carbon chains and release the 
energy needed for their metabolism, 
growth, capture of food, reproduc- 
tion, and escape from predators. 

Air-breathing animals must be able 
to temporarily survive underwater 
without air. Air-breathing animals 
must have a means of keeping water 
out of their respiratory system. 

Aquatic animals must obtain oxygen 
from water. Even water saturated 
with dissolved oxygen contains 30- 
40 times less oxygen than an 
equivalent volume of air. 


OXYGEN STORAGE — Some air- 
breathing invertebrates (like preda- 
ceous diving beetles) entrap a 
bubble of air and carry it with them 
as they swim underwater. The air 
bubble, in addition to being a store 
of oxygen, serves as a gill. When 
the oxygen in the bubble is depleted 
by the insect's respiration, oxygen 
diffuses from water into the bubble, 
and the insect is thus supplied with 
more oxygen than it carried under- 
water. In most insects, oxygen is 
carried to cells in gas form through 
open tracheae, rather than by blood. 
A few aquatic insects, however, 
have hemoglobin to store oxygen. 

MEANS OF EXTRACTING OXYGEN 
FROM WATER — Aquatic inverte- 
brates, including fairy shrimp, water 
fleas, bivalve mollusks, flatworms, 
and others extract oxygen from 
water by diffusion. Some (like 
flatworms and some insects) have a 
body covering that is permeable to 
oxygen. Others have specialized 
membranes, called gills, which are 
permeable to oxygen and other 
gases. Gills are found on legs, the 
abdomen, thorax, or other parts of 
the body. Many invertebrates 
maintain a flow of water, and thus a 
renewed oxygen supply, by stirring 
the water with waving motions of 
their legs, antennae, or the gills 
themselves. 

SIPHONS AND SNORKELS — Some 
invertebrates are able to breath 
atmospheric oxygen through a tube 
to the water surface (for example, 
mosquito larvae). Some insects 
have special respiratory tubes to tap 
into air spaces of aquatic plants. 

1 J 


MEANS OF EXTRACTING OXYGEN 
FROM WATER — Adult amphibians 
are able to extract oxygen from 
water by diffusion through their 
moist skin. They also have lungs to 
breathe the air. 

Juvenile amphibians have gills. 
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HIGH TOLERANCE FOR C02- 
Some fishes are able to live in water 
with low oxygen levels because they 
can tolerate high levels of C02 in 
the blood. 



CLOSED RESPIRATORY SYSTEM 
— Fish absorb oxygen across gill 
membranes only. 

MEANS OF EXTRACTING OXYGEN 
FROM WATER — All fish have 
specialized membranes or gills for 
extracting oxygen from water 
through diffusion. Fish maintain an 
adequate flow of freshwater over 
their gills by continually pumping 

• water with specialized muscles, and 
in some species by living in running 
water or water with high levels of 
dissolved oxygen. Fish gills are able 
to extract 4/5 of the oxygen dis- 
solved in water. 
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REDUCED USE OF OXYGEN - 
Birds that dive are able to reduce 
their heart rate by as much as 50% 
when underwater, thus greatly 
reducing their rate of oxygen use. 
Dippers, and perhaps other diving 
birds, can reduce the supply of 
blood to non-vital organs and 
tissues. 

HIGH TOLERANCE FOR C02 — 
Diving birds (dipper, loons, grebes, 
diving ducks) have the ability to 
tolerate high levels of C02 in the 
blood and thus are able to stay 
underwater for longer periods than 
other birds that dive. 

OXYGEN STORAGE - Diving birds 
have nearly iwo times as much 
blood and greater concentrations of 
hemoglobin (and thus a greater 
capacity for oxygen storage) than 
land birds of equivalent size. 

MEANS OF CLOSING OPENINGS TO 
RESPIRATORY SYSTEM - Dippers 
have special nasal flaps which they 
close before going underwater. 
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REDUCED USE OF OXYGEN - 
Some aquatic mammals (seals, 
beaver, whales, porpoises) can 
reduce their heart rate and the 
supply of blood to certain organs 
and tissues and thus reduce their 
rate of oxygen use. 

HIGH TOLERANCE FOR C02- 
Diving mammals ( whale, otter, 
beaver, muskrat, seal) can tolerate 
high levels of C02 in their blood and 
are thus able to stay underwater 
without breathing for longer periods 
of time than other mammals. 

OXYGEN STORAGE — River otters 
have relatively larger lungs than 
other mammals and can store more 
air for underwater use. Marine 
mammals have high hematocrit and 
hemoglobin levels and big blood 
volumes which increase their 
capacity for oxygen storage and 
transport. 

MEANS OF CLOSING OPENINGS TO 
RESPIRATORY SYSTEM — Most 
diving mammals have special flaps 
or specially shaped nostrils so they 
can close these openings when 
underwater. The anatomy of the 
beaver's respiratory system ore- 
vents them from breathing through 
the mouth. Thus, they can open 
their mouth underwater to carry 
sticks. 



Muskrats can close their lips behind 
their incisors, so they can gnaw 
while underwater. 
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PROBLEMS 


SOLUTIONS 




MAINTAINING OR ATTAINING A 
DESIREO POSITION IN THE WA- 
TER; MOVING IN WATER — Water 
is denser than air and thus provides 
more resistance; animals need 
specialized appendages to propel 
themselves through water and a 
body shape that reduces the resis- 
tance of water (particularly impor- 
tant for animals in running water). A 
fusiform shape, narrow about both 
ends and widest part of body one- 
third of the distance between each 
end, offers the least resistance. 

Air-breathing animals that float on 
the surface, but dive underwater, 
need a means to overcome the 
buoyancy of water. Aquatic animals 
need a means of staying at the 
desired depth. Animals that live in 
running water need ways of staying 
in a desired spot. 

Animals that live on the water 
surface must have adaptations to 
stay afloat. 

1 


ImmrtatantM 


AagiiUm 

METHODS OF PROPULSION — 
webbed feet (frogs, salamanders). 
— strong leg muscles and their 
swimming legs are placed far back 
on the body (diving ducks). 

ANCHORS — Frogs and salamander 
egg masses are anchored to under- 
water sticks or plants by sticky, 
mucous-like surfaces. 


METHODS OF PROPULSION - cilia 
(Paramecium). 

— fringes of hairs to increase the 
surface area of appendages (water 
mites). 

— wide, flattened appendages 
(water boatmen). 

AIR BLADDER — Some phantom 
midge larvae have a gas sac at each 
end of their body and can rise or 
sink in water by regulating the 
amount of air in these sacs. 

AVOIDANCE OF CURRENT - Some 
invertebrates that Hve in running 
water avoid the water current by 
living in the boundary layer between 
the water and the bottom. Within a 
few millimeters of the bottom, 
friction reduces the water current to 
almost zero. Some mayflies have 
very flattened bodies and flattened 
appendages that stick out to the 
side rather than down, so the 
an mals can keep out of the current. 

CLASPING APPENDAGES — 
Mayflies, caddisflies, and other 
aquatic insects have claws on their 
legs and/or anal hooks to hang onto 
the bottom. Dipteran larvae do not 
have true legs, but have developed 
"prologs" for hanging onto plants 
and stones. 

ANCHORS — Aquatic caterpillars, 
leeches, and Wackfly larvae have 
groups of tiny spines to attach 
themselves to the bottom. Bivalve 
mollusks, hydra, rotifers, aquatic 
caterpillars, midge larvae and some 
other invertebrates anchor them- 
selves to the bottom or to plants 
with sticky threads or glue-like 
secretions. 

BALLAST — Caddisfly larvae have 
hooks to hold onto their cases; the 
weight of their cases helps keep 
them on the bottom. 

SURFACE TENSION — Tiny animals 
are able to stay afloat by spreading 
their weight over a larger area, so 
that the surface tension of water 
remains unbroken. Water mites, 
water boatmen, and other inverte- 
brates have long fringes of hairs; 
water striders havo very long legs. 
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METHODS OF PROPULSION — fins 
(bony rays with skin stretched over 
them) common to all tish. 

STREAMED-UNED SHAPE - Most 
fish have fusiform body shapes to 
minimize the resistance of moving 
in water or remaining stationary in 
running water. 

AIR BLADDER — Some bony fish 
have a special air bladder located in 
the middle of their body. By regulat- 
ing the amount of air and gases in 
this bladder they can control the 
depth at which they float. 

ANCHORS — Lamprey have a 
powerful sucker which they use to 
mov<5 against the current and hold 
themselves in place, in addition to 
holding on to animals they parasit- 
ize. 



life 

METHODS Of PROPULSION - 
webbed feel (ducks, loons, gulls, 
terns, geese, swans). These in- 
crease the surface area of the feet 
and allows the bird to propel itself 
through the water. Swimming birds 
also have large, strong leg muscles 
and legs placed far back on their 
body to Increase the propulsion 
provided by moving their feet. 
— tobed feet (grebes, phalaropes). 

STREAM-LINED SHAPE - Loons, 
grebes, mergansers, and diving 
ducks have bodies that art flattened 
horizontally, have smaller wings, 
and short, vertcalry-flattoned legs 
placed toward the rear of the body- 
All of these factors streamline the 
bird for underwater swimming. 

AIR-BLADDER — Swimming birds 
can regulate the amount of air in the 
air sacs in their abdomen and the 
amount of air entrapped by their 
waterproof feathers; thus they make 
themselves buoyant for floating on 
the surface or less buoyant for 
diving underwater. 

CLASPING APPENDAGES - 
Dippers have long toes for clasping 
the bottom. 

BALLAST — Diving birds (loons, 
grebes, and diving ducks) have 
marrow-filled bones and few air 
sacs (while other birds have hollow 
bones and many air sacs as adapta- 
tions for flight). These birds are also 
able to tightly compress their 
feathers to expel the air trapped 
between them. 
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METHODS OF PROPULSION - 
webbed feet (beaver, muskrat, 
otter). 

— fringes of hairs (water shrews, 
muskrats). 

— flippers and flukes (seals, sea 
lions, porpoises, and whales). 

STREAM-LINED SHAPE — Diving 
mammals in general have smaller 
appendages (ears. legs, tails) than 
similar sized land mammals. Also, 
swimming mammals have a fusi- 
form shape. 

SURFACE TENSION — Water 
shrews have long fringes of. hair on 
their hind feet. Surface tension 
against these hairs allow the tiny 
shrew to run across the water 
surface. 
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PROBLEMS 


SOLUTIONS 




FEEDING ON ANIMALS that live in 
water or along the shore. 


imwrttfcniit 

FILTERS TO CAPTURE FOOD — 
Invertebrates have the greatest 
variety of adaptations for filtering 
edible materials from water. SotiA, 
like hydra, move tentacles through 
the water. A wide variety (Including 
bivalve mofcusks, rotifers, water 
fleas, and others) have hair-like 
filters. Several insects (some 
mayflies, caddWIes) have fringes of 
hairs on their appendages which 
filter out food. Some caddisfBes 
spin weiHfce nets which they hold 
out in the water current to capture 
food particles. 
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METHODS Of GRASPING SLIP- 
PERY FISH — Predaceous fish, like 
northern pin. have long jaws and 
many sharp tttth for grasping their 
prey. 



FILTERS TO CAPT URE FOOD - 
MaflsvdSi pkitats, shovelers, wigeon, 
and some other ducks have Hnv 
lamaflaa (tWI haiMefct friogts) on 
thttr Mb wMch twv 4 JSt to strain 
dttritus, imtcts, moiutkt, tnd othtr 
food from watsr. Tiny it$o htvt 
mora touctt°stn$Wvi narvt andbiQS 
ptr SQuart mNmtttr in thtir bW 
than humans haw in a finQtrUp. 

LONG, PROBING BILLS — Short- 
birds havt soacialztd bfts ada pte d 
for probing daap In tht mud. Tht 
bMs of many art packad with touch- 
stnstttvt ntrvt anding so tht birds 
can distinguish food from mud or 
sand. 



FILTERS TO TRAP FOOD - Soma 
wnaits navt sun, naif an oawan 
insttad of tttth. Thty ust tha Utoan 
strain organisms from waisr . 

METHOOS OF GRASPING SLIP- 
PERY FISH — flih eating mammals 
like the river otter have sharp daws 
and razor sharp teeth for grasping 
and ripping fish flesh. 



LONG LEGS — Most birds that feed 
along the shore have long legs for 
wading in water without getting their 
feathers weL 



METHOD OF GRASPING SLIPPERY 
FISH — Fish-eating birds that 
capture fish with their bMs have 
sharply pointed bMs (loons, grebes, 
and Ungftshers). Many of these fish- 
eating birds also have backward- 
stanung projections on men tongue, 
roof of their mouth, or throat to help 
in holding and swalowing slippery 
fish. Eagles and osprey which catch 
fish with their feet have long, sharp 
talons. Osprey also have special 
spiny tubercules on the bottom of 
their feet which help to hold on to 
slippery fish. Mergansers have bids 
with saw-tooth edges which help 
hold slippery fish. 



PROBLEMS 



SOLUTIONS 



SURVIVING PERIODS OF FROZEN 
WATER — Animals that live in water 

or obtain food from water must 
havt a means of surviving periods 
when water freezes. 

Problems include 1) avoiding 
freezing and (warm-blooded ani- 
mals) keeping warm, and 2) obtain- 
ing sufficient oxygen since the 
oxygen in water covered by ice may 
be used up by respiration of the 
animals living under the ice, and 3) 
obtaining food. 



LIFE CYCLE ADAPTATIONS - - 
Insects that Hveh water bodies that 
freeze sold In wMer survive by 
MUring a period of dormancy, 
caMdtapeufeduringwInter. 
During oTapauee, growth, develop- 
ment and reproduction cease and 
the animal's metabolc rate 4 
reduced. Insects may pass through 
olapause in the egg. larvae, or adult 
stage. 

Other invertebrates also survive 
periods of cold by entering periods 
of dormancy or In life stages that 
can tolerate freezing. 

USE OF SHELTER - Many inverte- 
brates burrow into the mud. move 
into gravel interstices, deep water, 
or into pies of decaying vegetation. 
These locations provide protection 
from freezing. 



LIFE CYCLE ADAPTATIONS — 
Froos renin ooen water for eoos 
and tadpoles to develop. Wood frog 
aoos and tadoolee devitoo more 
QuicMy tun thou of ottwc tropi. 
ins test Development awws wood 
frogs to survive at northern tatRudti 
where ponds are frozen sold tor 7 
months of the year. Only lie air- 
breathing adults overwinter. 

USE OF SHELTER - Most ampMb- 
ians overwinter as adults. They bury 
themselves In mud or sol to avoid 
freezing. Wood frogs, the northern- 
most amphibian}, burrow into the 
humus layer of a dry site. Snow, leaf 
Utter, and sol insulate the frog. 
Wood frogs seek dry sites tor 
burrowing, as these provide better 
protection against freezing. 

FOOD STORAGE — Wood frogs and 
perhaps other ampMbians put on an 
extra layer of fat before winter. This 
fat reserve provides energy tor the 
metabolism of the hibernating 
animal. 

REDUCTION OF ENERGY REQUIRE- 
MENTS — Wood frogs reduce their 
winter food requirements by 
remaining inactive and reducing 
their heart rate and other metabolic 
functions while Mbemathj. 
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LIFE CYCLE ADAPTATIONS — Most 
Alaska freshwater fish lay eggs in 
late summer or fall. The eggs and 
the alevins (embryos) have a food 
supply in the yolk and can survive in 
small amounts of flowing water on 
the bottom and in gravel interstices 
of stream bottoms. 

MIGRATION — Most Alaskan 
freshwater fish migrate downstream 
to overwinter in deep rivers and 
lakes that do not freeze solid and 
have sufficient open water or water 
movement to provide adequate 
oxygen supplies. Some fish (like 
Dolly Varden) overwinter at sea. 

USE OF AIR HOLES - Blackfish. 
capable of breathing air with their 
specialized esophagus, gulp air 
from holes or breaks in the ice. They 
are known to gather around muskrat 
push-ups. holes in the ice that 
remain open throughout winter. 
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LIFE CYCLE ADAPTATIONS - 
Water birds nest as early in spring 
as possible so that eggs are hatched 
early and young are full grown and 
capable of migrating by fall. 

MIGRATION — Almost without 
exception, Alaska's wetland birds 
migrate to more hospitable areas for 
winter. Many move out to sea or to 
the sea coast (phaiaropes. loons, 
diving ducks, emperor geese, 
shorebirds). Others migrate to areas 
where open fresh water occurs 
throughout winter (dabbling ducks, 
most geese, sparrows, swallows, 
northern harrier, bald eagles, 
osprey). Some birds migrate short 
distances downstream or to the 
coast, while others make global 
journeys to reach areas of open 
water and plentiful food. 
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USE OF SHELTER — Beaver, 
muskrat. foxes, otters, mink, and 
water shrews use dens and burrows 
during winter. The dens provide 
protection from winter cold and 
winds. 

FOOD STORAGE — In fall, beavers 
store large quantities of branches 
underwater tear their den or lodge. 
These provide a winter food supply. 

USE OF AIR HOLES -Muskrats 
maintain air holes in the ice by 
poking holes in the ice when it is 
thin and then pushing vegetation up 
through the holes. These plants 
cover the hole and insulate it so the 
hole does not refreeze. Muskrats 
use their "push-ups" to get air when 
the pond is frozen over. This allows 
them to swim under the ice and feed 
on aquatic plants throughout winter. 
Ringed seals also maintain breath- 
ing holes in sea ice by digging and 
scraping the ice with their front 
claws. 

INSULATION — Alaskan mammals 
grow a much heavier fur coat to' 
winter. The thick white fur coat of 
the arctic fox can keep this animal 
warm at -40°F. Marine mammals 
also grow a thicker layer of blubber 
ror winter. 



PROBLEMS 



KEEPING WARM — Water conducts 
heat more quickly than air, so 
warm-blooded animals lose heat 10- 
100 times more quickly in water 
than in air. 



SOLUTIONS 



COLD-BLOODED 
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COLD-BLOODED 



Evaporation of water takes heat, so 
an animal that gets wet and is 
exposed to air will lose heat more 
quickly than an animal that is dry. 
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INSULATION AND WATERPROOF- 
ING — Birds that swim or 
dive (loons, grtbts, mergansers, 
waterfowl) have thicker layers of 
down and fat and a higher total 
number of body feathers than other 
birds. When cold, birds can fluff out 
their feathers to entrap a layer of air 
which helps to insulate the body. 

The preen glands of swimming 
birds are larger and produce more 
oil than those of land birds. The 
birds frequently preen this oil on to 
their feathers to maintain water- 
proofing. 

SPECIALIZED CIRCULATION — The 
webbed feet of ducks and geese 
have no capillaries (the arteries flow 
directly to veins) which allows more 
rapid blood circulation and reduces 
heat loss through the feet. 
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INSULATION AND WATERPROOF- 
ING — Most mammals that live in 
water or swim have thick waterproof 
fur coats that entrap a layer of air 
which helps insulate the animal 
(beaver, water shrews, mink, otter, 
sea otter, polar bear, muskrat). 
Whales and seals that have little or 
no hair have thick layers of blubber 
(over 25% of their body weight). 

REDUCED BLOOD FLOW TO 
EXTREMITIES — Beaver, seals, and 
porpoises can reduce the amount of 
blood flowing to their extremities 
and thus reduce the amount of heat 
lost from these. Marine mammals 
also have relatively smaller limbs 
than terrestrial mammals, so they 
have less surface area from which 
to lose heat. 

GREATER HEAT PRODUCTION - 
Some mammals, like porpoises, 
have a higher basal metabolic rate 
than terrestrial mammals of the 
same size. Others, like the muskrat, 
are able to increase their metabolic 
rate, and thus increase heat produc- 
tion before and while swimming. 
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MORE WETLAND TEACHING ACTIVITIES 

Wading into Wetlands. Naturescope. National Wildlife Federation, 1400 Sixteenth St. N.W., Washington, D.C. 20036- 
2266. 

Sea/River Week Series: 

Discovery - Volume I. 

Animals of the Seas and Wetlands • Volume II. 
Shells and lrr>ects • Volume III. 
Birds and Wetlands -Vol. IV. 

Available from Sea Grant Program, 138 Irving II, University of Alaska Fairbanks (write for ordering information). 

Aquatic Project WILD Western Regional Environmental Education Council. Contact Coleen Matt, Alaska Department 
of Fish and Game - Division of Wildlife Coordination, 333 Raspberry Road, Anchorage, AK 99503 to arrange a teacher 
workshop. 

Habitat Pacs: Estuaries and Tidal Marshes, Freshwater Marshes, Rivers and Streams, Migratory Birds, Wetlands 
Conservation and Use. Available from U.S. Fish and Wildlife Service, 1011 East Tudor Road, Anchorage. AK 99503. 

Western Education Development Group Series: 

The Pond Book. The Lake Book. The Estuary Book. The Creek Book. The Pond Book. The Snow Book. The Rain Book. 
Pacific Education Press, Education Department. University of British Columbia, Vancouver, B.C. Canada V6T 1 W5. 

Wild Fish and Hatchery Fish: a six-lesson unit. Available from Jon Lyman, Division of Sport Fish, Alaska Department 
of Fish and Game, Box 3 "000, Juneau, AK 99801 . Includes a stream survey form and instructions. 

CLASS Project. Classroom Learning Activities for Science and Social Studies Project. Units include Wetlands and 
Wildlife Habitat Management, both of which have been adapted for Alaska. Wildlife Federation of Alaska, P.O. Box 
103782, Anchorage. AK 99510. 



RECORDINGS OF BIRD SOUNDS 

Audible Audubon - sound plates and player. Living Sound Society. Box 3529. Torrance. CA 90510. 

Dawn in Duckblind - record. Crow's Nest Bookshop. Laboratory o< Ornithology. Cornell University. 159 S?psucker 
Woods, Ithaca, N.Y. 13850. 

Field Guide to Western Bird Songs. Available as records or cassettes. Follows Roger Tory Peterson's Field Guide to 
Western Birds. Houghton-Mifflin Co. 
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While Alaska contains the breeding grounds of more than 400 species of birds, only a few of these species are year- 
round residents. Once Alaska's abundant summer food supply begins to dwindle in the fall, most birds migrate 
thousands of miles to areas where a warmer climate assures winter food. Certainly such long flights are hazardous. 
But the birds' metabolic rates are very high and large amounts of food are necessary for survival. For most species, 
the increased food supply in the south is worth the risk of migration. Only a few birds (such as ptarmigan, ravens, 
and chickadees) have adapted to the limited winter food supply and remain throughout the winter. 

All of North America and several other continents are reached by migratory birds that breed in Alaska. Through the 
centuries their flights south in the fall and return in the spring have served to enrich the lives of people along their 
routes. Some people hunt these birds for food during the birds' migration. Native American people traditionally 
travelled to migration and nesting areas to take birds for food and feathers and some groups continue to do so today. 
Many hunters from all cultures eagerly await fall hunting seasons and may travel thousands of miles for an opportu- 
nity to hunt a species unavailable in their home area. Migratory birds are valued for more than hunting: Native 
Alaskan tales, like those of other Native American people, include many stories about birds that have strong cultural 
and religious significance. For many people today, watching and learning about birds has become a major recreation. 
The annual migrations provide excellent opportunities to see birds that are rare visitors in certain areas. 

As human populations have grown and as both hunting and travel methods have become more mechanized, some 
bird populations have been seriously depleted. Consequently, the migrations are carefully monitored and studied to 
help find methods to preserve a healthy population of the species. This acquired knowledge has led to the establish- 
ment of a variety of management programs and to the enactment of treaties, laws, and regulations to control con- 
sumption. These conservation efforts require cooperation at local, state, and national levels. 

Of all the migratory birds, waterfowl have been hunted the most, providing food and recreation for many. Therefore, 
they are the most intensively studied and managed, and our knowledge of them is more enriched and expanded than 
of other species. What we know of ducks, geese, and swans has also broadened our knowledge of the factors that 
affect all bird populations and has he>>«d wildlife managers of all migratory birds. 



As wi begin our study of waterfowl, it is important to 
understand two terms used by wildlife biologists and 
managers. 

The first term is stocks. A species is a group of 
animals which breeds only among themselves. There are 
many different migratory bird species. They are distin- 
guished by unique characteristics which result from 
evolutionary separation. Often, geographic barriers such 
as mountain ranges and oceans isolate one species from 
other species. However, migratory bird groups often mix 
during their travels, in this instance, the differences 
between species have been maintained over time by 
several factors: strong traditional migratory patterns, the 
use of specific breeding and wintering areas, and special- 
ized instinctual behaviors. For example, the thirty-three 
duck species in North America all mingle on their 
wintering grounds. But each species has developed 
specialized feeding habits and social signals— such as 
male plumage colors— that ensure mating within the 
same species. 

The second important term is populations. Within a 
species with a broad geographic distribution, there are 



often several populations of birds that occupy only 
certain parts of the entire species' range. A population 
may (and sometimes does) mix with members of other 
populations. But generally, a population associates only 
with Its own members and breeds within the population. 
For example, six distinct populations of Canada geese 
nest in different parts of Alaska and generally winter in 
specific areas of Washington, Oregon, and California. 
Some of these populations overlap during winter, but still 
maintain their group identities. Alaska tundra swans are 
another example of a species that forms two popula- 
tions— one that breeds in northern Alaska and winters on 
the Atlantic coast, and one that breeds in western Alaska 
and winters in California. These populations remain 
distinct 

Studies have shown that wetlands are absolutely vital to 
migratory birds' survival. In this manual, we concentrate 
on species which are Alaskan summer residents. The 
following pages outline the year-round habits of migra- 
tory birds and give detailed accounts of six species and 
two sub-species. Also discussed are population dynam- 
ics, bird migration, migratory bird management, and 
laws concerning migratory birds. 



ASPECTS OF POPULATION DYNAMICS 




Understanding the dynamics of individual species and populations permits management of waterfowl by geographic 
breeding stocks. The following section examines critical characteristics that scientists and managers measure in 
waterfowl populations, the factors that affect populations, and typical activities of biologists involved in waterfowl 
management throughout the year. It is intended to illustrate the dynamics of waterfowl populations and provide 
background to allow you and your students to construct a simple population model for one yearly cycle. 



Spring Arrival Period 

Reproduction, the addition of offspring to a population, begins when birds arrive on the nesting grounds. The number 
of young that can be added depends on the number of pairs of birds that breed that year and how many young each 
pair produces. Thus. Alaska biologists and biologists in other nesting areas first count the number of adult breeding 
pairs that arrive in the spring. 

The number of breeding pairs which arrives depends on the overall survival rate of the population through winter and 
the hazards of spring migration. Not all of the arriving birds will reproduce; the number of breeding pairs also de- 
pends on the proportion of birds in the population that are old enough to reproduce. This proportion varies. Ducks 
generally mature within their first year, except some seaducks. such as eiders, that take up to three years to mature. 
Ducks choose new mates each year during winter or spring migration. In contrast, most geese and swans mature at 
three years of age or older and usually mate for life. Consequently, among waterfowl arriving in Alaska in spring, 
ducks have formed their pairs for the season and nearly all are capable of nesting, but goose and swan populations 
contain immature birds that will not nest for one or more years into the future. As discussed later, age structure of a 
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Waterfowl Spring Surveys 
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population not only affects potential production in a 
given year, but also indicates a population's ability to 
maintain itself by replacing losses from natural mortality, 
hunting, and years of poor nesting conditions. 

In spring, biologists conduct breeding bird surveys from 
aircraft over the most productive nesting areas across 
North America to assess an annual outlook for waterfowl 
production. There are twelve major breeding areas 
sampled in Alaska and Yukon Territory each year (see 
illustration). The crews record birds as singles, pairs, or 
flocks, and by species. Weather and habitat conditions 
are also recorded in each survey area. The product of 
these intensive survey flights is a ferttditg pair Index 
derived from the actual counts of birds, adjusted for the 
habits of each type of bird (every lone female duck is 
assumed to be paired; flocks often contain young or 
unmated birds and are disregarded as pairs) and total 
area sampled. The breeding pair index is not a total 
census of all waterfowl, but is a relative measure of 
potentially productive birds to compare with other years 
or to show long-term trends for a given area or region. 
Because waterfowl are widely dispersed over the expan- 
sive northern regions of the continent for nesting, it is 
neither possible nor practical to measure population 
sizes during the breeding season. This is accomplished 
when they are more concentrated on fall staging areas 
(where birds stop to rest and sometimes eat) and 
wintering grounds. 

Nesting Period 

Not all breeding pairs nest successfully, so the next 
important statistic is the number of nests that are built 
into which eggs are layed. The actual nesting effort of a 



population is usually measured in terms of MH fcntity 

(number of nests per unit area) or the number of nests in 
colonies for birds like snow geese and brant that nest 
together on traditional sites. 

The timing of breeding and egg-laying in birds is con- 
trolled by hormones that are triggered well before their 
arrival in Alaska; thus, the availability of suitable habitat 
and spring weather conditions on the nesting grounds 
can strongly influence the number of breeding pairs that 
successfully establish nests. A late break-up can keep 
preferred nest sites covered with snow and ice, Hmtt the 
availability of plant foods for grazers Hke geese, or make 
travel easier for predators like foxes. On the other hand, 
a rapid break-up can cause extensive flooding along river 
systems and lakes where waterfowl nest, eliminating 
preferred nest sites. 

Spring weather can also affect the number of eggs layed, 
or the clitek size, due to ti;e relationship between 
weather and female fat reserves. Cold spring weather 
drains energy reserves of female birds who need them 
for development of eggs. Geese have adopted a strategy 
of nesting early in spring, so they feet! heavily in late 
winter and on spring migration, arriving with most of the 
fat and protein needed to lay eggs as soon as the snow 
melts. If snow and cold weather persist, they begin 
consuming those reserves and, in very poor years, they 
may resorb developing eggs or abandon nesting entirely. 
In contrast to geese, ducks count on arriving later on the 
nesting grounds and getting protein for eggs by feeding 
intensely on insects and crustaceans in newly thawed 
marshes and ponds. A delayed spring limits food avail- 
ability for ducks and has the same effect on egg produc- 
tion as described for geese. To measure the effect of 
spring weather on nesting conditions, biologists make 
counts of the number of eggs laid in nests on nest plots 
to estimate the average elite* size per MSting pair as 
another important measure of annual waterfowl produc- 
tion. 

Another factor influencing reproductive effort in water- 
fowl is their social behavior during the nesting season. 
Swans, ducks, and most geese have developed pair 
territories that are defended against other birds. Territo- 
rial defense ensures that each breeding pair has its own 
area for mating, a reserved food supply, and a suitable 
area for raising young. In most instances, only a fixed 
number of good territories exist in an area, naturally 
limiting the number of pairs that can be accommodated, 
and thus limiting the potential productivity of the popula- 
tion. Territorial behavior results in the most experienced 
and productive pairs getting the best breeding sites, 
young and inexperienced pairs pioneering marginal 
habitat, and nonproductive birds often being driven out 
of areas where they would compete with breeders for 
food and other resources. 

The establishment of nests occurs rapidly and is nearly 
synchronized for each species in a given region. As soon 
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as nests are built and eggs are laid a number of factors 
begin to operate that will determine nest sweets, the 
proportion of nests that produce at least one hatched 
egg. During the nesting period biologists can determine 
when nest losses occur and the causes of nest failures 
by periodically observing or revisiting nests. 

Because northern-nesting waterfowl nest as soon as 
possible, spring snow storms, flooding from spring 
t'«w, and cold rain are all threats to eggs that must be 
kept warm. Under these conditions, birds must remain 
on their nests and use their energy reserves to keep their 
eggs alive. Usually, a small percentage of eggs do not 
survive because they are either pushed out of the nest, 
get too cold at some time, or are infertile. 

As soon as a pair of birds selects a nest site, the nest site 
becomes a target for a variety of bird and mammal 
predators. Ducks, geese, and swans lay one egg every 1- 
2 days. They cover their nests and leave after each egg 
is laid until the entire clutch is completed. This mini- 
mizes the risk of attracting predators to their activities or 
to their scent around the nest. 

Once all the eggs are laid, the females begin incubating 
them nearly constantly except for short breaks (some 
male swans help by taking shifts with their mates). 
Incubation takes at least 20 days for ducks and as long 
as 37 days for trumpeter swans. During incubation, both 
the eggs and the female are at risk from predators. The 
drab brownish plumage of female ducks is an adaptation 
for concealment while they are on their nests and their 
mates have left them for the season. Swan and goose 
males remain with their mates and help defend the 
territory and nest from intruding neighbors and preda- 
tors. 

Over the entire nesting period many eggs and entire 
nests may be lost depending on the number of predators 
and the abundance of other foods for those predators. In 
Alaska, if lemmings or mice are scarce, bird predators 
and foxes take more waterfowl eggs. Bird predators, like 
gulls and jaegers, and small mammals like mink, take 
single eggs and eat them nearby which allows the 
nesting birds to incubate the remaining eggs. Foxes 
usually take most or all of tne eggs away, burying them 
one at a time as food caches (storage) for use in winter. 
Coyotes and bears tend to eat all the eggs in a nest and 
tear up the nest itself. These clues help biologists 
determine which predators are causing nest losses. 
Foxes, coyotes, bears, and eagles also prey on some 
adult birds on or near their nests. 



period. As incubation progresses, birds are increasingly 
attached to their nests, if weather, disturbance, or 
predatton causes abandonment during early nesting, 
ducks can often start a new nest when their reproductive 
systems develop new eggs. Geese and swans, however, 
usually do not have enough energy reserves or time to 
start over and raise young during the short Alaskan 
summer. 



Brood Rearing And Molt Period 

In waterfowl, all the eggs in a nest hatch within 24 hours 
of each other and the down-feathered young are ready to 
travel within one or two days. Hen ducks and both swan 
and goose parents lead their young (called a brood for 
each family) away from the dangerously scent-filled nest 
to the safety of ponds, lakes, or rivers. The first week in 
a young bird's Kfe is the most perilous because they may 
become separated from their parents and predators like 
gulls and foxes can easily catch them. During the 8-10 
weeks until they are able to fly, broods need water where 
they can swim away or dive from danger and plant cover 
where they can hide. Young waterfowl instinctively peck 
at moving things and feed almost continuously on 
insects and crustaceans during their rapid growth. 

All waterfowl lose the worn out flight feathers on their 
wings and regrow new ones in nvd-summer. Male 
ducks and non-breeding geese and swans begin this 
wing molt by late June. Geese, swans, and female ducks 
with families molt later. Nonbreeding birds usually 
gather together to seek safe molting areas, sometimes 
migrating hundreds of miles to special places. Safety 
from predators and disturbances as well as abundant 
food are important needs for the birds during the 3-5 
weeks it takes to grow new feathers and regain the ability 
to fly. 

Biologists are particularly interested in broods in late 
summer when they are nearing the flying, or Hedging," 
stage. At this time, annual production in an area can be 
estimated by counting the lumber of broods and aver- 
age brood slit. By this time most losses to predators 
have occurred and the remaining young will likely be 
added to the fall flight of all birds in the population. In 
addition, molting adults and their flightless young may 
be easily captured and banded in August before they can 
fly. By July, biologists can use breeding population and 
production information to produce a fall flight forecast 
that is used to adjust hunting regulations for the coming 
fall hunting season. 



Although nest predation is probably the most important 
factor in the production of young waterfowl in Alaska 
each year, nest failures also occur if prolonged adverse 
weather or disturbance of breeding birds is enough to 
cause nest abandonments. Nesting waterfowl are 
particularly sensitive to disturbances by people, vehicle 
traffic, noise, and other animals during the egg-laying 
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Fail Migration Period 

During August, waterfowl in Alaska begin to gather in 
flocks on large lakes and along the coast in preparation 
for the fall migration. Among most species there is 
some difference in the timing of departures of different 



sex or age groups (e.g.. male ducks may precede 
females with broods, nonbreeding geese precede family 
groups). Waterfowl consume a large amount of food 
energy to successfully complete their long migrations, 
relying on stored fat accumulated on the breedinn 
grounds in late summer and "refueling" at a serif s of 
stopover places. Geese and swans especially need food 
and resting spots, called staging inn, where large 
numbers of birds traditiorally gather each year. 

Concentrations of geese on staging areas provide 
biologists an opportunity to make population estimates 
from aerial counts. During these counts, young birds can 
be distinguished from adults by their immature plumage 
(Canada geese lack the white cheek patch, white-fronted 
geese lack black barring on the breast, and young swans 
have dirty gray plumage in their first fall). Calculated age 
ratios (young per adult) from these surveys provide 
good estimates of the number of young produced that 
year. The age ratio also tells biologists what proportion 
of young may have survived to flight stage since they 
were hatched on the nesting grounds. 

Waterfowl face a wide variety of hazards during their 
migration, including inadequate energy (fat) reserves to 
make the flight, bad weather, and hunting along their 
tfyways. A substantial number of young birds are lost 
during their first migration, usually because they lack 
experience and stamina for the rigorous journey, but also 
because they are more susceptible to hunting. Young 
birds, unaccustomed to hunting, are not very wary when 
going »oto fields and marshes, and they are more easily 
attracted to the decoys set out by hunters. 

The high death rate of young birds due to natural causes 
and hunting are important concepts in managing water* 
fowl populations and regulating hunting. For the most 
part, hunting removes many young birds that would not 
survive their first year in any case. This substitution of 
hunting for natural mortality has little effect on the 
populations, in addition, the harvest of mostly young 
birds results in greater survival of the older, more 
productive adults that will return to the breeding grounds 
in the next spring. 

Because of the importance of measuring and controlling 
the effects of hunting on waterfowl, the U.S. Fish and 
Wildlife Service and the Alaska Department of Fish and 
Game conduct harvtst surveys by asking a predeter- 
mined number of hunters to keep track of and report the 
number and kind of birds they take during the open 
season, as well as the places they hunted and the 
number of days they spent hunting. Also during the fall 
hunting season, biologists receive many reports of birds 
that are marked with neck collars or leg bands. Hunters 
often give metal leg bands from birds they've shot to 
biologists. These reports and observations will be 
gathered throughout the winter and analyzed later to 
determine patterns of bird migration, hunting activity, 
and many other kinds of information (see the Tagging 



Birds* and "Migratory Mapping* activities). Particularly in 
the lower 48 states, biologists and wildlife managers 
spend considerable time at hunter check stations and on 
law enforcement patrols to gather information and 
ensure compliance with hunting regulations. 

Winter 

By late November or December, most waterfowl are on 
their wintering grounds. Without the protein require- 
ments of the nesting season and territorial behavior of 
breeding pairs, wintering waterfowl are very social and 
flocks travel to find abundant food. Nowadays, most of 
the major wintering areas have been converted from 
wetlands and grassy plains to agricultural uses and 
urban expansion. This has not been all bad for waterfowl 
because most ducks, geese, and swans have adapted 
and become dependent on abundant com, rice, and 
winter wheat crops, as well as livestock pastures for 
food. Of course, this sets up conflicts with farmers that 
may experience damage to their crops from large 
concentrations of waterfowl. 

The primary problem with winter waterfowl habitat is the 
loss of wetlands needed by birds for resting and feeding 
on natural wetland foods. Crowding, spread of diseases, 
and poor water quality on the remaining wetlands are 
serious problems. Over the years, a network of state and 
federal waterfowl refuges has been established to both 
preserve enseal wetland habitats and draw waterfowl 
away from agricultural crops on the wintering grounds 
(see section on the Conservation of Migratory Birds). 
Management and restoration of wintering grounds is 
becoming critical as evidence shows that the condition of 
waterfowl throughout winter affects how productive they 
are the following spring. 

During winter, waterfowl populations that cannot be 
estimated on fall staging areas (ducks, swans, some 
geese) are counted in wintering concentrations on 
midwinter inventory surveys. These surveys are con- 
ducted from the ground and from airplanes by many 
people across the major wintering areas of the U.S. and 
Mexico. For most waterfowl populations, either a fall or 
midwinter population indtx is used as an annual 
measure of population size over time, but these are 
estimates and are not total counts of all birds. 

By late winter and spring, after the hunting seasons have 
closed in January, biologists and managers have gath- 
ered a great deal of information on the size, distribution, 
and welfare of waterfowl populations. From hunter 
harvest survey reports they can estimate the number of 
hunters that hunted waterfowl, the level of effort (days) 
spent by hunters, their average success in taking ducks 
and geese, and the locations of hunting activity. These 
figures are used to calculate estimated total harvtst and 
other statistics, nationally, by flyway, by state, and even 
for some local areas. When compared with past informa- 



tion, these data indicate changes in waterfowl harvests 
and hunter behavior. 

Other information is gathered from examining wings of 
ducks and tails of geese taken by hunters. Duck wing 
samples provide the composition of duck species in the 
harvest, the proportions of males and females (stx 
ratio), and the proportions of young and adult ducks 
(age ratio). Goose tails show the number of each 
species and the proportion of young geese in the har- 
vest. Computerized lecords of metal leg band reports 
and observations of marked birds may be used to 
estimate survival rates for groups of birds and to plot the 
harvest distribution for birds from a particular breeding 
area or population segment. 

As early as February, waterfowl begin trickling north- 
ward, feeding more intensively for their long spring 
flights to Alaska in April and May. Experienced adults are 
anxious to reach the nesting grounds and lead the way, 
followed by maturing birds with new mates and young 
birds learning the traditional flyways and rest stops. 
Once again, staging areas are critical to their survival and 
the pace of spring in Alaska will strongly influence the 
annual success of the populations. 

Applications For Students 

North American waterfowl populations face increasing 
problems, from the vagaries of continental droughts to 
the continued loss of wetland habitats and complexities 
of human impacts. The species accounts following this 
section illustrate some of the problems of the individual 
waterbird populations and the wildlife management 
efforts underway to address them. We hope this back- 
ground material will help you convey the principles of 
population dynamics and the variety of factors influenc- 
ing populations in many of this curriculum's activities. 

By necessity, the art and science of managing migra^ry 
bird resources has advanced rapidly in the last 50 or 
more years. The methods of early naturalists with their 
notebooks and cameras and their prosaic accounts of 
bird observations have been largely overshadowed by 
modern technology and highly trained scientists. We can 
now reach every comer of the earth with airplanes, we 
can track individual birds or map their habitats on a large 
scale from satellites, and we use computers to make 
more accurate population estimates and harvest fore- 
casts. 

Certainly, ornithologists and wildlife managers need 
technical skills in mathematics, chemistry, physics, and 
biological sciences to understand wildlife resources. But 
they also need to know the sociological, economical, and 
legal issues associated with the conservation of wildlife 
in our complex society. Hopefully, some of your stu- 
dents will become fascinated with these migratory birds 



that touch so many lives and will take an interest in 
wildlife science as a profession. At the very least, we 
hope all students will appreciate the natural world and 
become informed citizens capable of making better 
decisions that affect the future of migratory birds. 

Simple Model Of Annual Waterfowl 
Population Data 

This example may serve to integrate lessons on factors 
affecting waterfowl populations and waterfowl manage- 
ment activities. In reality, many different kinds of 
surveys are conducted to gather information on many of 
the specific populations of swans, geese, and ducks. 
The model illustrates only the main measurements that 
are taken, and the numbers were made for a relatively 
healthy goose population unit from a small breeding 
area. 

Mav Breeding Population Survey (by airplane) 

A. Total Population (estimate) = 250 birds 

B. Breeding Pairs (observed) = 100 pairs (200 birds) 

We now know: most of the population (80%) is adult 
breeding birds in pairs, with 50 immature or unmated 
birds. This can be compared to previous years. 

Early June Nesting Surveys (ground surveys) 

C. Nests Found = 90 B - C = 10 (10%) 

D. Average Clutch Size = 5 eggs C x D = 450 eggs 

We now know: about 10% of the pairs did not nest and 
there are potentially 450 eggs produced by the popula- 
tion. Nest numbers and clutch size can be related to this 
year's weather conditions and previous data. 

Late June Nest Survey (Qround) 

E. Nests Hatched = 60 E + C = 67% nest success 

E x D = 300 potential young 

We now know: about 30 of the nests did not hatch and 
we can estimate how many were lost to predators from 
signs at the nest sites. The population may have pro- 
duced as many as 300 young birds, a loss of 150 eggs 
from the starting total of 450. 

July Brood Survey (by airplane) 

F. Number of Broods = 40 

6. Average Brood Size = 3 young 

H. Production Estimate = F XG = 120 young 

We now know: over half the young birds that may have 
hatched have been lost by this time, and from an average 
of 5 eggs per family only 3 young have been produced. 
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Fall Population Forecast (calculations! 



Winter Inventory fby aimlana and omund counts! 




I. Fall Flight * A + H = 370 birds 
J. Percent Young * H + 1 = .32 (32%) 



K. Total Population « 300 
L. Total Young * 75 



L + K» 25% Young 



Biologists estimate the size of the fall population by 



We now know: the population decreased by 45 young 



adding the estimated number of young produced to the a nd 1 0 adults since fall migration. The estimated 

population size measured prior to the nesting season. number of young have survived their most difficult life 

The fall flight forecast is usually given in terms of change stages and are likely to represent lasting additions to the 

from previous years; in this case the population has population (called "recruitment"). Thus, if we take into 

increased by 48% (H + A). A high percentage of young consideration all of the adults and young that have 

in fall indicates a growing population. Special airplane survived since we first started counting birds, we show a 

surveys on fall staging areas provide more accurate 20% increase of the total population. When information 

estimates of the proportion of young surviving to migra- is Qathered from hunter surveys and banding reports, a 



tion. 



fairly detailed picture of this population can be drawn for 
the entire year. 
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SPECIES ACCOUNTS 
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The following pages contain profiles (accounts) of six species and two sub-species of migratory birds that nest 
in Alaska. These accounts provide background for several of the activities in this curriculum. Certainly there 
are many more migratory birds in Alaska than are listed here; these species accounts should serve as examples 
of the diversity of waterfowl that use wetland habitats. The summaries include important facts about breeding 
and molt cycles, migration routes, nesting areas, and wintering locations. Each account also outlines the 
factors which influence the population dynamics and the management efforts to maintain or restore these 
groups of birds. 

As you will note in your reading of the sections called "Factors Affecting Populations...," several important 
societal issues are raised concerning human actions which are needed to maintain or increase waterfowl 
populations. These issues can form the basis of units or action projects that focus on conflict resolution and 
the development of critical thinking skills. 
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CANADA GEESE (Branta canadensis) 

Igsragutilgich (Inupiat) 

Mldhalzln, dits'in, vidhal zring (Athabascan) 




V 

There are six kinds, or sub-species, of Canada geese that nest in Alaska. Two of the sub-species, the Aleutian Canada 
goose and the dusky Canada goose, present unique management situations. While Canada geese populations 
throughout North America have generally been increasing, these two sub-species are in trouble; the Aleutian Canada 
geese are on the threatened species list and duskies are at low population levels compared to historical numbers. 
These two types of Canada geese nest in different areas of Alaska and remain separate sub-species because the 
populations do not interbreed in the wild. However, they mingle with other types of Alaska nesting Canada geese 
when the geese are on their wintering areas. 



Identification 



Canada geese have black heads and necks, white "chinstraps" stretching from ear to ear, black bills, legs, ard feet; 
grayish-brown backs and wings, gray or brown sides and breasts, and white bellies and flanks. 



Breeding Habits 



Canada geese mate for life and generally nest at three years of age (occasionally at two years). Vegetation is their 
primary food and they construct their nest with vegetation, usually close to the water. The two sub-species featured in 
this section nest on the ground; other sub-species sometimes nest in trees (Vancouver Canada geese), or occasion- 
ally on cliffs (interior and northern Alaska geese). Canadas lay 4-5 eggs per nest. Predators on eggs and goslings 
include gulls, foxes, coyotes, wolves, bears, wolverines, jaegers, eagles, and ravens. 



Molt Cycle 

Canada geese molt each summer, losing all of their flight feathers simultaneously. Geese are flightless for about a 
month, while new feathers grow. 
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Aleutian Canada Goose (Branta canadensis leucopareia) 




Identification 

Aleutian Canadas are nearly the smallest of Canada 
geese, weighing four to six pounds. They have a broad 
white ring at the base of the neck and a light breast. No 
one characteristic distinguishes these from the other 
small Canada goose sub-species, thus a combination of 
characteristics is needed for identification. Their size and 
high-pitched voices are similar to cackling Canada geese 
that nest on the Yukon- Kuskokwim Delta. 



Breeding Grounds and Migration Routes 

Until recently, scientists thought that Aleutian Canadas 
were nesting on only a few of the Aleutian Islands, a 
remnant of their former range which included the 
Aleutian Islands and the Kurile and Commander Islands 
of the Soviet Union. In 1984, sophisticated genetic 
techniques have confirmed that the geese on Kiliktagik 
Island in the Semidi Island group south of the Alaska 
Peninsula were, in fact, Aleutian Canada geese. 

Aleutian Canadas are seldom seen in Alaska outside their 
Semidi and Aleutian Islands nesting areas. Their migra- 
tion route is thought to be across the Gulf of Alaska and 
through remote coastal areas of the state. 

Wintering Areas 

The geese that nest in the Aleutians winter primarily in 
California's Central Valley, making landfall in the Cres- 
cent City area and wintering in the Sacramento Valley 
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and south to the San Joaquin River in the Modesto/Los 
Banos area. In spring, they again stage at Crescent City 
and travel along the Oregon and lower Washington coast 
on their way to Alaska. The birds nesting on Kiliktagik 
Island winter in the Pacific City/Woods area of Oregon. 

Population Status 

The Aleutian Canada goose is one of only a few species 
of Alaska wildlife that are presently classified as threat- 
ened or endangered (by both the Alaska Department of 
Fish and Game and the U.S. Fish and Wildlife Service). 
The U.S. Fish and Wildlife Service has now reclassified 
the sub-species threatened since its population has a 
lower level of potential for extinction. The decline of the 
species began in the mid-1 800s, with the introduction of 
arctic foxes to the Aleutian Islands. Farmers released 
foxes on the islands and harvested them later for their 
furs. The foxes fed primarily on defenseless ground- 
nesting geese and seabirds who had no similar natural 
predator. (Geese respond to dogs, which have been used 
to herd them for banding or capture, by freezing in place 
and acting as if hypnotized.) 

In 1967, managers could account for fewer than 800 
birds in the population. The only known nesting area was 
Buldir Island in the western Aleutians and migration 
routes and wintering areas were not known. In 1989-90, 
6200 birds were estimated in the California wintering 
areas, and breeding birds occupied Kiliktagik Island and 
Chagulak, Agattu, and Nizki Islands in the Aleutians. The 
group nesting on Kiliktagik Island was estimated at 100 
birds on its Oregon wintering grounds in 1988-89. 

iixl 
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ALEUTIAN CANADA GEESE 
Fall/Winter Population Index 
in California and Oregon 
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Factors Affecting the Population on the 
Nesting Grounds 

Wherever foxes remain, they continue to be a major 
cause of mortality for Aleutian Canada geese and an 
obstacle to reestablishing them on islands where they 
formerly nested. Bald eagles, found on islands east of 
Buldir, are also an effective predator on young birds and 
may be a barrier to establishment of new populations 
through transplants of young or captive-reared birds. 
More than 90% of the population nests on Buldir and 
managers remain concerned that a single catastrophic 
event such as a severe storm could decimate the popula- 
tion. 

Management Efforts on the Nesting 
Grounds 

!n 1975, managers implemented a Recovery Plan for the 
sub-species under the requirements of the Endangered 
Species Act. Foxes were eradicated from several Aleutian 
islands with a combination of trapping and controlled 
use of the poison "1080" in small tallow baits. No effects 
of the poison on bald eagles were noted, although some 
glaucous-winged gulls and ravens are believed to have 
died due to ingestion of the poison. The Environmental 
Protection Agency has banned the use of the poison 
except in specially-permitted and carefully monitored 



applications such as those necessary to provide secure 
nesting habitat for the Aleutian Canada goose. 

Biologists reared geese in captivity from eggs removed 
from the nests. However, when captive-reared goslings 
or adults were released directly onto islands, these failed 
to survive and did not breed with wild birds. The best 
success followed the capture of wild male geese in 
northern California which were then bred with captively- 
reared females. The resulting family groups were then 
transplanted to Buldir and many survived. Production on 
Buldir has increased to the point where captive-rearing 
was no longer necessary; however, some captive-reared 
flocks still remain in zoos and in Japan where birds have 
also been released to try to restore birds to the western- 
most area of their historic breeding range. 

Wild birds have been captured and relocated to islands 
that are either fox-free historically, or from which foxes 
have been eradicated. In 1989, the efficiency of the 
biologists' round-up of flightless, molting geese in tali 
grass on steep slopes was greatly improved by the use 
of border collies to locate and "herd" the geese. Once 
transplanted, young birds have suffered high preoption 
by bald eagles; the most successful transplants of wild 
birds have been of families nearing the end of their 
flightless period. The adults serve as guides to winter 
areas and the young return to the transplant site the 
following year, where hopefully they will nest at two 
years of age. 



9 

ERIC 



12 



61 



Factors Affecting the Population on 
Migration Routes and Wintering Areas 

On staging and wintering areas, hunting was a major 
mortality factor until 1975. 

Some portions of the wintering areas are privately-owned 
and the habitat is not necessarily managed by landown- 
ers to ensure long-term feeding areas and high-quality 
water sources for the birds. In general, the Central Valley 
wintering grounds are frequently affected by shortages of 
water and poor water quality. Agricultural interests 
control much of the water supply, and only the remain- 
der (which in some cases is polluted with fertilizers and 
chemicals) is left for wildlife refuges and waterfowl 
management areas. These areas are small which results 
in crowding of many kinds of waterfowl into remaining 
wetlands. Disease outbreaks can occur and severely 
affect many birds under these conditions. 

Management Efforts on the Wintering 
Areas and Migration Routes 

When the sub-species was listed as endangered in 1967, 
migration routes and wintering areas had not been 
identified yet. Managers used band returns and observa- 
tions of color-banded birds and intensive winter surveys 
in Washington. Oregon, and California to trace the 
routes. 

Canada goose hunting has been closed in areas used by 
Aleutian Canada geese to ensure that this small popula- 



tion survives and grows. Canada goose hunting is closed 
west of Unimak Pass in Alaska and has also been closed 
since 1975 on three important staging and wintering 
areas in northern and central California. During fall and 
winter, biologists carefully monitor the numbers and the 
movements of *!eutians to prevent accidental shooting 
of these birds during hunting seasons for ducks and 
other kinds of geese. A major education program for 
hunters and non-hunters has emphasized identification 
of seven different kinds of Canada geese in the Pacific 
Flyway and the need to protect Aleutian, cackling, and 
dusky Canada goose populations. 

As part of the 1986 North American Waterfowl Manage- 
ment Plan, efforts have intensified to protect and in- 
crease the California grasslands and wetlands vital to 
Aleutian Canada geese. The U.S. Fish and Wildlife 
Service. California Department of Fish and Game, and 
many private conservation groups have joined forces to 
buy and lease land, create wetlands, and manage pas- 
tures and rice fields for ducks and geese. Their goal is to 
restore and enhance 90% of the original wetlands that 
have been lost in the region. 

Summary 

The Aleutian Canada goose is a success story in terms of 
its continuing recovery from a point where it was in 
imminent danger of extinction. However, efforts are still 
needed to expand their use of nesting areas in the 
Aleutian Islands and provide long-term security for both 
staging and winter habitat. 
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Dusky Canada Goose {Branta canadensis occidentalis) 




Identification 

Duskies, as their name implies, are some of the darkest 
colored Canada geese in Alaska. In the fall, they weigh 
five to eight pounds, but males in spring can weigh ten 
or more pounds. They are closely related to the 
Vancouver Canada goose that is found from Southeast 
Alaska south to Washington state. 

Nesting Areas and Migration Routes 

Dusky Canadas nest only on the Copper River Delta near 
Cordova. In fall, duskies migrate from Cordova across 
the Gulf of Alaska. Some stop in the Queen Charlotte 
Islands of British Columbia. Most land in southwest 
Washington then follow the Columbia River to Portland, 
turning south to spread out through the Willamette 
Valley. The spring migration route is the reverse. 

Wintering Areas 

The primary wintering areas for this population are the 
Willamette Valley in western Oregon and the lower 
Columbia River floodplain. Small numbers winter in 
other areas from British Columbia to California. 

Population Status 

Fall numbers of dusky geese declined during the period 



1979-1990, from 25,500 in 1979 to between 10,000 and 
12,000 in 1990. 

Factors Affecting the Population on the 
Nesting Grounds 

In 1964, the nesting area in the Copper River Delta was 
uplifted by the "Good Friday" earthquake. Following the 
uplift, some portions of the wetland habitat on the 
Copper River Delta began to dry out. Shrubs grew much 
better than the wetland plants in the drier areas. (The 
area is expected to follow a successions pattern that will 
eventually transform the shrubs into forest stands.) 
Although nesting habitat was still abundant, the shrubs 
provided habitat in the form of food and cover for 
animals that prey on eggs and goslings. As the activity of 
brown bears, coyotes, glaucous-winged gulls, and 
parasitic jaegers increased in nesting areas following the 
earthquake, nest success dropped dramatically. 

Nests also fail if flooding occurs in June. Heavy rains can 
combine with high levels of beaver activity damming 
streams to reduce the availability of elevated, dry nesting 
sites. 

Management Efforts on the Nesting 
Grounds 

Attempts to stabilize the population of dusky geese in the 
face of a dramatic ecological change is one of Alaska's 
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DUSKY CANADA GEESE 
Fall/Winter Population Index 
in Oregon and Washington 



CO 

o 




1964 1968 1972 1976 1980 1984 1990 



most difficult waterfowl management problems. 

Researchers have been studying changes in the selection 
of nest sites and nest success as the plant communities 
are changing on the Delta. Since 1984, artificial nest 
islands have been built by the U.S. Forest Service and 
Ducks Unlimited to discourage predators from reaching 
nests. A variety of designs have been tried, and floating 
fiberglass platforms are being used successfully by the 
geese. 

In 1987. the brown bear population was temporarily 
reduced by 40-60% by capturing and moving bears a 
long distance from the nesting areas when geese began 
laying eggs. Researchers did not observe an increase in 
nest success that they could attribute to the reduced bear 
population. Weather conditions were cold and rainy in 
1987 and predatton by glaucous-winged gulls and 
jaegers increased over previous years. Researchers also 
observed that coyote predation on nes' is high in a 
year that their rodent prey base was low. e to the 
effects of several types of predators, the researchers 
concluded that all three types of predators affected 
goose nest success and would have to be considered 
together in any management program to increase the 
dusky population. 

Beginning in 1987. goslings and adult dusky Canada 
geese were transplanted to Mkkfleton Island in the Gulf 
of Alaska. There are no foxes or other mammalian 



predators which would p r ey on the geese on the island. 
As of 1990. the production of geese on Middleton is 
increasing and may help to stabilize the dusky popula- 
tion. 

Factors Affecting the Population on Their 
Migration Route and Wintering Areas 

Dusky Canada geese stop at several places in Southeast 
Alaska and British Columbia during fall migration. Most 
of these places are in their natural condition on protected 
publicly owned lands. However, further south they use 
agricultural lands and other areas that are susceptible to 
conversion into unusable habitat (residential or commer- 
cial development, etc.). Changes in agriculture and 
establishment of wildlife refuges have attracted 80.000 
Canada geese to the Willamette Valley during winter. The 
geese feed on winter wheat, grass sod farms, and other 
crops, creating conflicts with farmers who want to be 
paid for damages. 

Historically, dusky Canada geese were heavily hunted in 
Oregon, and hunting controlled the size of the popula- 
tion. This situation has changed and production on the 
breeding grounds is now the major limiting factor. When 
hunting was heavy, high annual production of young 
sustained the population. 

In addition to recreation and food provided by hunting, 
the hunting season discouraged geese from using 



farmers' fields and limited the total number of all kinds of 
geese on the wintering grounds. But now that the 
threatened dusky Canada and cackling Canada geese 
have begun to winter in Oregon together, there are more 
protective measures needed to restore their populations. 
Hunting is increasingly restricted despite the large 
numbers of other Canada goose subspecies available to 
hunters and feeding on crops. 

Management Efforts on Their Migration 
Route and Wintering Areas 

In 1964 and 1965. three National Wildlife Refuges were 



established in the Willamette Valley to provide sanctuary, 
food, and water for duskies during winter. Creation of the 
refuges has helped safeguard winter habitat, and the 
vegetation on the refuges is managed to keep the geese 
on the refuges. 

There is a limited number of tools that biologists can use 
to safeguard migratory birds. Controlled goose hunts are 
now used in Oregon to minimize the harvest of dusky 
geese. There is also a major education effort to help 
hunters tell the sub-species of Canada geese apart. And 
scientists are conducting research to find ways to better 
census goose populations and more accurately measure 
survival rates. 
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Pacific Black Brant (Branta bernicla nigricans) 
Neqltmat, 'Leqlernat (Yup'ik) 
Niglingaq, Niglingak, Niglingat (Inupiat) 
Novoghhigidits'in (Athasbascan) 
Chyornaya Kazarks, Russian) 




The Yup'ik and Inupiat names (or brant sound like the 
b »nt's call while the scientific names bernicl* means 
: .rk-bellied and nigricans means black, both of which 
uescribe its color. 



Identification 



Brant are small geese. 22-26 inches long and weigh 
approximately three pounds. They are stocky in silhou- 
ette and dark in color with black heads and necks. White 
feathers make a "necklace" high on their necks. Their 
breasts and bellies are a uniform dusky brown to black- 
ish color as far back as the legs, and the sides and flanks 
are strongly baned grey and white. Their bills, legs, and 
feet are black. 

Goslings are slate grey and fluffy. Immature or juvenile 
geese are very similar to breeding adults, lacking only 
the white neck markings and with white edging on the 
feathers of the middle wing. 

In flight, brant are fast, easily-maneuvering, dark birds 
with a conspicuous expanse of white feathers under their 
tails. They often travel in wavering lines tow over the 



Breeding Cycle 

Black brant are social birds, preferring to nest in large 
groups or "colonies" instead of in scattered pairs. They 
nest on small islands in freshwater tundra lakes, usually 
within three miles of the coast Birds return year after 
year to the same traditional nesting areas on the Yukon- 
Kuskowkim Delta, in the Canadian Arctic, and Siberia. 
Brant usually arrive on their nesting grounds after mid- 
May, but do not arrive on their farthest north colonies 
until June. Here they graze on sedges and grasses, 
establish nests with three to five eggs, and cooperatively 
defend their nests from predators. 

Brant mate for life and first nest when they are two years 
old. They are known for depositing large amounts of dark 
gray down in their nests. Brant usually raise their young 
in coastal saltmarshes. often forming large communal 
family flocks. Two to three goslings usually sutvive from 
each nest and make the fall migration. 

Molt Cycle 

Birds that do not breed and those whose nests have 
failed migrate long distances to traditionally-used tundra 
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lakes to summer and molt during June and July. While 
some non-breeders congregate in large flocks near 
nesting areas, most birds travel to the Teshekpuk Lake 
area on the central portion of Alaska's North Slope. 
Teshekpuk Lake and nearby lakes and ponds are a very 
important molting area for 30-50,000 geese each year. A 
large percentage of Alaska's summer brant population 
molts there, joining molting white-fronted, snow, and 
Canada geese. Scientists have estimated that up to 20- 
25% of the population of Pacific brant molt there each 
year; banding returns have documented that brant come 
to Teshekpuk Lake from the Mackenzie and Anderson 
River Deltas of Canada as well as from Siberia. The brant 
molt on large lakes with grassy meadows along the 
shores. The meadows provide feeding areas and the 
large lakes provide escape habitat from land predators. 
These areas are very important because brant are 
flightless while they grow new wing feathers. 

Migration Routes 

Brant move to coastal wetlands and stream deltas after 
the molt in August. When the black brant leave their 
tundra molting and nesting areas at the end of summer, 
they migrate westward and southward along the coast of 
Alaska to Izembek Lagoon at the western end of the 
Alaska Peninsula by Cold Bay. They stage in several 
lagoons along the way near Chagvan Bay, Pilot Point, the 
mouth of the Cinder River, Port Heiden, and Port Moller. 
The brant that nested on the Yukon-Kuskokwim Delta 
and the North Slope of Alaska join the birds that nested 
in Siberia and Canada — making Izembek one huge 
family reunion site for almost all of the world's black 
brant during September and October. 

The brant stay at Izembek between four and six weeks to 
fatten up on a highly nutritious marine grass called 
eelgrass (Zostera maritima) which grows abundantly in 
the shallow waters of the lagoon. The brant gain about 
one pound, or about one-fourth to one-third of their body 
weight. Accumulated fat supplies critical energy for their 
non-stop transoceanic flight south when the birds leave 
Izembek. 

Their departure from Izembek is a spectacular event. 
Near the first of November when a weather system gives 
them tail winds, the social brant climb together higher 
and higher into the sky and begin their migration en 
masse. Since they usually leave between sunset and 
midnight, radar at the nearby military site has been used 
to track their departure. Within a day or two, the lagoon 
is quiet and almost empty. A few thousand brant will stay 
the winter at Izembek if the weather remains mild. 

The migrating brant fly over the Pacific Ocean west of the 
Gulf of Alaska and most of the flocks go straight to 
Mexico, settling in Baja or the mainland west coast of 
Mexico. 



In February, brant start moving back northward on their 
long journey up the Pacific Coast, concentrating enroute 
in bays of California, Oregon, Washington, and British 
Columbia. In April the geese push north, a few stopping 
at Kodiak, but most returning directly to Izembek La- 
goon. After a few weeks spent feeding on the eelgrass, 
the birds fly along the coast, stage again in bays on the 
north side of the Alaska Peninsula, and then fly on to 
their breeding areas. 

Wintering Areas 

Over 90% of the population winters in Mexico along the 
Baja and mainland coast. Approximately half of the 
Mexico-wintering birds stay in San Ignacio Lagoon. 
Scattered small groups winter north of Mexico in British 
Columbia, Washington, Oregon, and California. A group 
of 15,000 to 20,000 brant, mostly from the farthest north 
nesting areas in Canada, stay in Puget Sound near 
Anacortes, Washington. Brant prefer saltwater for 
wintering, again feeding primarily on eelgrass. 

Population Status 

The number of black brant in the population is measured 
each year in January when the birds are concentrated on 
their wintering areas. These annual counts indicate 
considerable fluctuations from year to year, but the long- 
term stable average is around 140,000 birds. In species 
that nest in the arc jC, it is not unusual for years of good 
and bad spring weather to cause a "boom or busf 
pattern of population changes. 

Over the past 25 years, the two major changes in the 
numbers of Pacific brant have been the shift to more 
southern wintering grounds and a dramatic decline in the 
number of birds nesting on the Yukon-Kuskokwim Delta. 

Factors Affecting the Population on the 
Nesting Grounds 

Between 1981 and 1984, the number of birds nesting on 
the Yukon-Kuskokwim Delta decreased by more than 
75%. Large expansive colonies that were nearly continu- 
ous along portions of the coast before the decline were 
reduced to three small colonies with empty habitat 
between them after the decline occurred. In 1990, the 
causes of the decline had not been explain? ' and the 
effect of the decline on the total brant population was 
unclear. Scientists did not have enough information to 
determine if brant that formerly nested in western Alaska 
shifted to rnore northern nesting areas or if they died at 
higher rates than birds that nested in other areas. The 
total population did not show a major decrease in the 
size of the wintering population during the 1981-84 
period. 
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There are two major causes for concern about the brant 
population: 1) vulnerability of the small remaining 
colonies on the Yukon-Kuskokwim Delta to predators 
and to catastrophic events such as storms; and 2) 
limited knowledge of the productivity of colonies in the 
Canadian arctic and the Soviet Union. In addition, Yup'ik 
people on the Yukon-Kuskokwim Delta have traditionally 
hunted brant during the spring and also removed eggs 
from nests for food. This harvest adds to the harvests 
that have historically occurred along the fall migration 
route and wintering areas. Hunting and egg-gather'ng, 
with associated disturbance, can affect local nesting 
colonies. 

Like other waterfowl, delayed nesting because of a late 
spring or flooding results in lower productivity. Flooding 
in combination with high predation by arctic foxes may 
compound population reductions particularly in the small 
remnant colonies on the Yukon-Kuskokwim Delta. In one 
nesting colony on the Yukon-Kuskokwim Delta, foxes 
were removed by trapping prior to the nesting season. 
Nesting success increased from 2% in 1985 and 7% in 
1984 to 83% in 1986, 87% in 1987, and 79% in 1988. 
Colonially-nesting birds are especially vulnerable to 
predation. 

While most nesting areas are largely unaltered by 
development, the potential for habitat degradation and 
disturbance could affect the population on some breed- 
ing and molting areas. Yukon-Kuskokwim Delta nesting 
habitat is almost totally within the boundaries of the 
Yukon Delta National Wildlife Refuge, but over 50% of 
the habitat is privately owned. Nesting areas on the Delta 
and on the arctic coast of Alaska and western Canada are 
adjacent to areas already leased for oil and gas develop- 
ment or scheduled for lease sales. The critical Teshekpuk 
Lake molting area, managed by the Bureau of Land 
Management, is within National Petroleum Reserve- 



Alaska, where oil and gas exploration has occurred and 
where interest remains high. 

Factors Affecting the Population on 
Migration Routes and Wintering Grounds 

Hunting has historically oeen an important concern for 
the population along its fall migration route, especially its 
potential to prematurely move birds out of stopover 
areas from Washington south to California. Most brant 
harvested by recreational hunters are taken by American 
hunters at San Quintin Bay in Mexico. Careful manage- 
ment of brant hunting requires close cooperation be- 
tween the U.S. and the government of Mexico. Young 
birds are especially vulnerable to hunting, and when they 
are numerous in years of high production, the harvest in 
Mexico increases markedly. 

Between the mid-1960s and the mid-1970s, the majority 
of brant shifted their wintering grounds from coastal 
Washington, Oregon, and California to Baja Mexico. This 
shift is one of the major factors affecting the numbers of 
Pacific brant, but the reasons for this dramatic change in 
tradition is not known. Wildlife managers believe it is 
likely related to increased development and human 
activity in bays preferred by the brant for wintering and 
the degradation of important eelgrass habitat areas. A 
general decline in the population corresponds to this 
period of winter redistribution. 

Continuing threats from changing land use exist for the 
staging and wintering brant concentrations. Izembek 
Lagcon could be affected by oil and gas exploration and 
development in the St. George Basin or North Aleutian 
areas as part of the Outer Continental Shelf leasing 
program. The lagoon lies in the path of transportation 
corridors and is adjacent to areas suitable for port 
development and siting of other support facilities. 
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Disturbance and degradation of habitat through develop- 
ment and human activities in coastal areas of Washing- 
ton, Oregon, and California are continuing. Offshore and 
coastal resource development threatens Mexican winter- 
ing areas where tourism and resort development is 
increasing. People come to beaches and lagoon areas for 
warm weather, whale-watching in the lagoons, and other 
recreational activities. 

Many of the staging areas critical to brant have been 
placed in a protective land status. Izembek Lagoon has 
been officially designated as a wetland of international 
importance. The shallow lagoon is a State Game Refuge 
and the surrounding land is a National Wildlife Refuge. 
Cape Newenham (Chagvan Bay) is a State Game Refuge 
adjacent to Togiak National Wildlife Refuge, and Pilot 
Point, the mouth of the Cinder River, Port Heiden, and 
Port Moller are State Critical Habitat Areas. Scammon 
and San Ignacio Lagoons are Wildlife Sanctuaries in 
Mexico. 

Cooperative Management Efforts 

Pacific brant are one of four species of geese nesting in 
western Alaska that have experienced serious population 
declines or changes in recent years. As these species of 
geese began declining in numbers, people throughout 
the range of the geese became concerned and were 
brought together to craft a set of solutions to problems 
facing the birds. In 1984, the Yukon-Kuskokwim Delta 
Goose Management Plan (YKDGMP) was adopted by the 
people of the Yukon-Kuskokwim Delta, people from all 
the other states along the migration route of the geese, 
and the state and federal agencies responsible for wildlife 
management. This unique conservation program in- 
volved education and information exchange to promote 
understanding among veiy different interest groups from 
Alaska to Mexico. It also required sacrifices on 
everyone's part to achieve what was needed to restore 
goose populations. 

All users agreed to reduce hunting of the four species of 
geese. Hunting for black brant was not to occur on the 
Yukon-Kuskokwim Delta during nesting, brood-rearing, 
or molting periods and there was to be no egg-gathering 
from brant nests. Spring waterfowl hunts are traditional 



in rural Alaska, but they are prohibited by the interna- 
tional treaties signed by the United States with other 
countries. Efforts have been on-going to amend the 
treaties or to find a means to legally permit and regulate 
a spring harvest which is an important source of food for 
Alaska Natives and other rural residents at a time of year 
when fresh game is scarce. Recreational hunters in the 
Pacific Flyway states agreed to additional restrictions on 
seasons and bag limits during fall. Recreational harvests 
of black brant were reduced by 50% in California and 
Alaska and carefully controlled in Washington and 
Oregon. The government of Mexico has shortened the 
brant season, reduced bag limits, and conducted harvest 
surveys since the goose management plan was adopted. 

In 1985, population goals were established and mini- 
mum population levels were identified for all four species 
of geese. The minimum population level was the level 
below which more intensive aci. m were needed and no 
hunting would occur. For brant, the population goal is 
185,000 birds; the minimum population level is 120,000 
(based on 3-year running averages of January index 
counts). 

Since 1984, the YKDGMP has been modified and up- 
dated to efficiently address concerns of everyone in- 
volved, and it remains a major source of direction for 
management of brant and the other goose populations 
nesting in western Alaska. Other conservation provisions 
of the plan include increased efforts to protect more 
habitat on the wintering grounds, to reduce disturbance 
on nesting, molting, and staging grounds, and to im- 
prove scientific research into factors affecting goose 
populations. For brant, this has meant new management 
programs for coastal habitats, studies of brant colonies 
and predators on the Yukon-Kuskokwim Delta, and the 
beginning of cooperative surveys and research with the 
Soviet Union and Mexico. 

The plan recognizes the need to share information from 
research studies on the geese and to expand the coop- 
erative information and education program among 
peoples that value Pacific brant and other migratory 
birds. The school curriculum package "Teach About 
Geese*' is one result of that effort and the source of many 
activities in this expanded " Wetlands and Wildlife" 
curriculum. 
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Northern Pintail (Anas acuta) 
Kurugaq, kurukkak, kurukkat (Inapiat) 
K'enlathgi, gidrangidh, gidrongedh (Athabascan) 
Shilokhvost (Russian) 
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Identification 

Male pintails have a chocolate-brown head atop a slender 
white neck, the white extending in a thin line onto the 
head. The other easily-distinguishing characteristic is the 
long, black central tail feathers that extend far beyond the 
end of the wedge-shaped tail. Females are difficult to 
identify due to their resemblance to other brownish 
female ducks, but they have a longer, more pointed tail 
and - 'onger neck than other ducks. The silhouette of a 
flying pintail is distinctive, with a long neck, slender 
body, and long, pointed wings. The dark green/bronze 
speculum (trailing edge of the secondary wing feathers) 
bordered in white can sometimes be observed. 



Breeding Cycle 

Pintails begin leaving their winter grounds in late January 
or early February. Pintails are among the first waterfowl 
to return to Alaska. They arrive on nesting areas in late 
spring: in late April in Fairbanks and in mid-May on the 
Yukon-Kuskokwim Delta. Female pintails feed heavily on 
invertebrates before and during egg-laying, then switch 
to a primarily vegetarian diet. Females select open areas 
for their nests where vegetation is low or sparse. They 
lay an average clutch of six eggs (range of one to 12) 
with an incubation period of 22-24 days. The females 
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lead the ducklings to water, sometimes over long 
distances. 

Young pintails feed almost exclusively on animal matter, 
with the percentage of plant material increasing as the 
ducklings grow. Pintail ducks breed at the age of one 
year. 

Molt Cycle 

Male pintails begin flocking by mid-June while females 
are incubating eggs or tending the young. The males 
molt and are flightless by late June and early July. Flight 
feathers are generally regained by early August. The wing 
molt of females is delayed to coincide with the develop- 
ment of the young. Pintails build up into spectacularly 
large molting concentrations along the coastline of the 
Bering and Chukchi Seas. 

Breeding Grounds and Migration Routes 

Pintails are widely distributed during the breeding 
season. They nest both in Alaska and in northeastern 
Asia but are most abundant in the prairie pothole region 
of northcentral U.S. and Canada. 

In the fall, pintails stage in saltmarsh areas where they 
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feed heavily on seeds of salt marsh plants. The seeds are 
an important part of the diet because their high carbohy- 
drate content helps to provide the energy necessary for 
migration. 

Pintails usually leave Alaska in late August or eariy 
September. An important migration corridor stretches 
from near the tip of the Alaska Peninsula to the Klamath 
Basin in northern California. Pintails gather at Izembek 
Lagoon and nearby concentration areas on the Alaska 
Peninsula before usin? this corridor. A second corridor 
extends from the base of the Alaska Peninsula along the 
Pacific Coast to Puget Sound; smaller migration corri- 
dors extend from interior Alaska to the interior of British 
Columbia and to northern Alberta. 

Wintering Areas 

The majority of pintails that bread in Alaska winter in 
California or further south in Mexico and northern South 
America. Small numbers remain to winter in the Aleutian 
Islands and Southeast Alaska. 

Population Status 

Pintails range further over the earth's surface than any 
other type of waterfowl, being circumpolar in their 
breeding range and wintering as far south as Hawaii, the 
Philippines, India, Columbia, and central Africa. The 
pintail is the most abundant nesting dabbling duck in 
Alaska and is the second or third most abundant duck in 
North America behind mallards, and, depending on 
annual production, lesser scaup. It is also the most 
abundant duck in the Pacific Flyway. with a significant 
portion raised in Alaska. 

On the North American continent, pintail breeding 
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populations declined from 6.3 million in the 1970s to 3.8 
million in 1985. The decline continued to a low of 2.5 
million in 1989, the lowest since breeding ground 
surveys began in 1955. 

Factor* Affecting Populations on the 
Nesting Grounds 

The major factor affecting pintail populations continent- 
wide is loss and degradation of habitat— both winter and 
breeding habitat. While most of the breeding habitat in 
Alaska remains relatively productive, the draining and 
filling of California Central Valley wetlands and farming 
practices which drain prairie pothole habitat continue. 

Unprecedented drought in the mid-continental prairies 
throughout the 1980s dried up large numbers of ponds 
and made it easy for farmers to cultivate formerly wet 
areas. This long-term habitat loss has been particularly 
devastating to pintails which prefer shallow, temporary 
wetlands which are vulnerable to drought. 

Lack of rainfall in the prairie pothole area has historically 
been a factor in reducing duck populations. Drought in 
this region results in migrant pintails which "overfly" the 
area and continue on to Alaska. However, managers 
suspect that many of these birds do not breed success- 
fully because their fat reserves have been exhausted. 

Widespread drought occurred in the prairie potholes in 
the late 1980s. In 1986 and 1988, 46% and 61%, 
respectively, of the continent's surveyed pintail popula- 
tion was found in Alaska on the nesting grounds com- 
pared to 25% in an average year. However, the total 
number of pintails in Alaska that arrived on the nesting 
grounds remained fairly constant. These two statistics 
taken together imply that while a greater percentage of 
the population came to Alaska during those drought 
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years, the total population continued to get smaller and 
smaller. Production of young birds in Alaska did not 
appear to increase to compensate for the overall popula- 
tion losses. 

In Alaska, a late spring and break-up can prevent ducks 
from foraging in the shallow waters of small lakes and 
ponds. Early cold weather and accompanying ice condi- 
tions can eliminate the fall food resources in freshwater 
areas. 

Because they nest in open areas, the nests are vulnerable 
to predation from birds (gulls, crows, ravens, jaegers) 
and from mammals (foxes, coyotes). 

Management Efforts on the Nesting Areas 

Ten species of dabbling ducks are included in the North 
American Waterfowl Management Plan. The Plan states 
that "continuing habitat degradation and loss since the 
early 1960s have diminished the likelihood of these 
populations recovering to former abundance without 
innovative and intensive management on public and 
private lands, greater efforts to preserve existing habitat, 



and changes in land use and agricultural practices on 
private lands." While the most severe impacts on nesting 
habitat are occurring in the prairie pothole region, 
maintenance of breeding habitat in Alaska is also critical. 
In the plan, several areas of Alaska have been identified 
as waterfowl habitat areas of major concern for the 
United States and Canada. 

Government agencies are seeking partnerships with 
private landowners and private organizations (such as 
Ducks Unlimited) to set aside wetland habitats for 
waterfowl production. They are seeking to protect 
migration and wintering habitat by acquiring discrete 
areas of critical importance for long-term use by water- 
fowl. They are also trying to influence land-use practices 
to benefit waterfowl. 

Factors Affecting Populations on Their 
Migration Route and Wintering Grounds 

As described above, loss and degradation of winter 
habitat is part of the reason for the decline of pintails 
nationwide. The crowding of birds onto shrinking winter 
habitat areas has contributed to mortality from disease 
outbreaks and lead poisoning. 



75 

26 





27 



Canvasback (Aythya valisinera) 




Identification 

Male canvasbacks are large diving ducks with an unmis- 
takable coloration of chestnut head and neck, black 
chest, and whitish sides and belly. Their coloration is 
similar to that of a redhead duck, which is less common, 
but the male canvasback has a sloping forehead and 
upper bill profile, and the bill is black (in contrast to the 
rounded head of the redhead and multi-colored bill). The 
female canvasback has the same profile and bill color as 
the male and has a pale brown head and neck and pale 
brownish-gray back and sides. 

Canvasbacks often feed in large flocks. Like other diving 
ducks, canvasbacks dive for their food, to depths of 6 to 
30 feet, and feed while submerged. 

Migrating flocks are fast-flying and form Vs or lines. On 
feeding grounds, they move in small compact flocks, 
their wings creating a loud whirring noise. 

Breeding Cycle 

Courtship begins in mid-February, with pair formation 
occurring in late winter or during migration in early 
spring. The birds usually breed at the age of two years 
and find a new mate each year. Most diving ducks arrive 
on their nesting areas by mid to late May in southwest 
and southcentral Alaska. They use larger, more perma- 
nent ponds for feeding, resting, and courting and use the 



smaller, shallower, and less permanent ponds for 
nesting. 

Canvasbacks nest in beds of bulrushes and reeds in 
sloughs and marshes just above the surface of the water. 
Their clutch averages 7-9 eggs and the incubation period 
ranges from 24 to 28 days. Nesting females and young 
ducklings feed primarily on animal matter such as fish, 
insects (e.g., caddisfty larvae), and mollusks. Females 
move the ducklings to different water bodies or through 
marshes to obtain the animal foods needed. 

In contrast, adult ma', canvasbacks feed on plants. As 
soon as the females begin incubating, the males with- 
draw into flocks by themselves and take no role in 
rearing the young. The young fledge at about 80 days in 
late August in Alaska. Young birds may or may not 
migrate with their parents. 

Molt Cycle 

The male canvasbacks molt in flocks on larger lakes and 
are flightless for about two weeks during mid-summer. 

Breeding Areas 

Canvasbacks are managed as two populations: an 
eastern population winters on the mid-Atlantic coast 
around Chesapeake Bay, and a western population 
winters in California and Nevada. Birds that breed in 
Alaska belong to both populations. 
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CANVASBACK POPULATION INDEX (BPI) 
May survey, Western Population 
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Canvasbacks breed throughout southwestern, 
southcentral, and interior Alaska near the larger and 
deeper inland water bodies. Most of the canvasbacks 
that winter in the Pacific Flyway breed in Alaska or 
Alberta. The largest breeding population in Alaska ocpurs 
on the Yukon Flats. This area and the Old Crow Flats in 
Yukon Territory contribute an estimated 90% of the 
western population of canvasbacks. The Tanana- 
Kuskokwim area is another important breeding area. 

Fall Migration and Wintering Areas 

During fall migration, adult females and young switch to 
plant foods in the fall. Like males, they feed on the roots, 
tubers, and the basal portions of underwater plants. 
Pintails favor the tubers of pond lilies and the seeds of 
sedges and grasses, which they strain out of pond mud. 

Adult males and young congregate in large flocks during 
migration, but females migrate in a more dispersed 
fashion and are not common at any particular location. 

Western canvasbacks overwinter along the coast in 
shallow, enclosed estuaries. Some overwinter in Kodiak 
and the Aleutian Islands, in Cook Inlet (especially in 
Kachemak Bay), and in Prince William Sound. Important 
migration stops for those migrating further south include 
Great Salt Lake marshes, Malheur National Wildlife 
Refuge (Oregon), Klamath Basin (Oregon), and the 
Carson Sink area in Nevada. San Francisco Bay is a 
major overwintering area; smaller winter concentrations 
occur along the Pacific from British Columbia through 
Mexico. Eastern canvasbacks from interior Alaska 
migrate across the continent to the Atlantic coast, 
though some winter along the Texas and Louisiana 
coasts. 
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Population Status 

Despite their extensive distribution, canvasbacks have 
never been very abundant. Populations have declined 
since the settlement of the western United States. The 
western breeding population fluctuated between 76.000 
in 1961 and a high of 308,000 in 1990. The eastern 
population peaked at 589,000 in 1975. but has generally 
declined to 285,000 in 1990. 

Factors Affecting Populations on the 
Nesting Grounds 

Similar to its effect on production of dabbling ducks, the 
timing of break-up in Alaska affects productivity of diving 
ducks. Late springs can delay nesting, and flooding can 
destroy eggs and young. However, the flooding in river 
valleys is also beneficial because it fertilizes ponds and 
produces more food for waterfowl. Dry conditions can 
also reduce productivity. 

The loss of prairie pothole wetlands habitat to agricul- 
ture, draining, and fill is believed to be a major factor, if 
not ttto major factor, causing declines in canvasback 
populations nationwide. Also, where the nesting grounds 
of canvasbacks and redhead ducks overlap, redhead 
ducks are nest parasites, inserting their eggs into 
canvasback nests for the canvasbacks to raise— much to 
the detriment of canvasback ducklings! 

A major factor affecting canvasback populations is the 
drought conditions which have recurred in recent years 
over much of their breeding range outside of Alaska. The 
number of ponds declines, and larger wetlands are 
reduced in size during drought conditions. Canvasbacks 
are particularly vulnerable to dry habitat conditions 
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because the availability of overwater nesting cover is 
reduced and the nests are accessible to predators. 

When drought conditions occur in the prairie region, 
canvasback migrants overfly the area and continue on to 
Alaska. Alaska breeding grounds remain a last strong- 
hold for prairie-nesting duck species that are vulnerable 
to recurrent drought and reduced breeding habitat 
elsewhere in their range. 

In the North American Waterfowl Management Plan, 
several areas of Alaska have been identified as canvas- 
back habitat areas of major concern for the United States 
and Canada. 

Factors Affecting Populations on Their 
Migration Route and Wintering Areas 

Canvasbacks have historically been a very sought-after 
game species. They were the prime target on the prairies 



at a time when they were hunted for profit In the late 
1800s. largely because of their habit of gathering in large 
concentrations. Regulated hunting has reduced the 
harvest to a level which allows the population to sustain 
itself. 

Wintering areas are being affected by wetland filling, 
pollution, and human disturbance. 

Management Efforts on the Migration 
Route and Wintering Areas 

Hunting regulations have been restrictive on canvas- 
backs since the late 1950s. 

Canvasbacks are addressed in the North American 
Waterfowl Management Plan. Measures to improve the 
quality and quantity of wintering habitat in the Central 
Valley of California would benefit the Pacific Ryway 
canvasback population. 
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Tundra Swan {Cygnus columbianus) 
Tavo (Athabascan) 
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Identification 

Tundra swans were formerly called whistling swans. Like 
other swans, both male and female adult tundra swans 
have identical all-white feathers, while the young are an 
ash-grey color. Although less than 2/3 the size of the 
trumpeter swan (the world's largest member of the 
waterfowl family), tundra swans are often difficult to 
distinguish from their dose relative. Adult tundra swans 
frequently, but not always, have a yellow spot between 
their black bill and eye. Their voice is different than the 
trumpeter's deep horn-like note. Tundra swans have a 
higher pitched, bark-like call, and they call more fre- 
quently than trumpeters. 

Breeding Cycle 

Tundra swans often arrive on the nesting grounds before 
the snow has melted and begin nesting as soon as the 
spring thaw permits. They often return to traditional 
ntsting sites, selecting tundra areas and preferring 
nummocks on peninsulas and islands near water. Both 
the male and female uproot plants in an area up to 15 
feet in diameter and form a nest mound 12 to 18 inches 
high from moss, grasses, and sedges in which the 
female lays an average of three to five eggs. 

The male defends a territory around the nest. Unlike the 
pattern in ducks, both male and female parents share 
incubation, nest care, and rearing of the young. During 



incubation the male (called a cob) molts and is flightless 
for approximately one month. The young (called cygnets) 
hatch after 31*35 days, and the pair guard the cygnets 
for the next 8 to 12 weeks until they are ready to fledge. 
During this period, the female (called a pen) molts her 
feathers. 

Summer foods for the adult swans are leaves, seeds, and 
tubers of marsh plants such as horsetail, pondweeds, 
sedge, bulrush, and pond lily. They feed in shallow water, 
immersing their head and neck. They also graze the 
margins of lakes and ponds. Like most young waterfowl, 
the growing cygnets require aquatic invertebrates during 
the first few weeks then gradually shift to a plant diet. 

Swans mate for life, usually as two-year-oids, but delay 
breeding until their third, fourth, or even fifth year. If one 
of a pair is lost, a new mate will be found before the next 
breeding season. 

Alaska Nesting Areas and Migration Routes 

Two different populations nest in Alaska. These popula- 
tions nest and winter in different areas and little inter- 
change occurs between them. The western population 
nests along the west coast of Alaska from Kotzebue 
Sound to the Alaska Peninsula, arriving from California 
with an important staging stop at the Naknek River near 
King Salmon. The major breeding areas are the Yukon- 
Kuskokwim Delta, which they reach in late April to mid- 
June, and the Bristol Bay area. The eastern population 
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nests primarily on the North Slope in Alaska and east- 
v:rd into the Canadian Arctic. They also nest westward 
to the Seward Peninsula. 

Fall Migration and Wintering Areas 

As the tundra begins to freeze in late September or 
October, the swans begin their tall migration to their 
wintering area, migrating as family groups or small 
flocks. In the faN. they feed on lowbush cranberries and 
blueberries on the tundra. 

The western population travels via two routes to the 
Central Valley of California to spend the winter. One route 
is along the Pacific Coast, while a second rout? heads 
inland through western Alberta, western Montana, and 
Utah before reaching California. Some non-migratory 
swans remain to winter offshore of Unimak Island in the 
Aleutian Islands; small numbers winter ail along the 
Pacific Coast south to Baja California. The eastern 
population migrates across the continent through the 
Canadian prairie provinces, eastern Montana, and the 
Dakotas to winter on the east coast of the United States 
in Maryland. Virginia, and North Carolina. Major concen- 
trations occur in Chesapeake Bay and the farm fields of 
North Carolina. Tundra swans stop over in most prov- 
inces and northern states. Thus, tundra swans use all 
four of the ftyways in North America! 

Population Status 

The western population of tundra swans has fluctuated 
markedly since the late 1960s but has increased during 
the late 1980s. The 1990 popuUtion estimate was 
significantly lower at 40.000 bints, compared to 79,000 
in 1989. The eastern population continued to siowty 
increase, a trend it has followed since the 1940s. The 



eastern population numbered about 90.000 in 1960. The 
only decline in wintering populations occurred in Mary- 
land, but populations increased further south in coastal 
North Carolina. 

Factors Affecting Populations on the 
Nesting Grounds 

Timing of snow melt is a major factor influencing 
productivity of tundra swans. 

Survival of young to fledging is affected by severe 
weather, predator populations, and possibly diseases. 

The breeding range of tundra swans is large, but within 
that range the breeding habitat is specific. For example, 
some birds select certain kinds of lakes with the right 
combination of aquatic plants. These specific habitats 
may be vulnerable to degradation due to their scarcity. 

Management Efforts on the Nesting 
Grounds 

WHdife managers in Alaska are working to identify 
traditional tundra swan breeding areas and protect them 
from human activities with the potential to alter habitat 
and limit productivity. In western and northern Alaska, 
concern exists for the impacts of offshore and onshore 
petroleum and mineral (Jevetopment. Onshore oH devel- 
opment in the Prudhoe Bay/Kuparuk areas and National 
Petroleum Reserve-Alaska are occurring in key breeding 
areas for the eastern tundra swan population. 

Factors Affecting the Population during 
Migration and on the Wintering Grounds 

A subsistence harvest of swans occurs in Alaska and in 
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northern Canada. Since 1961, a limited recreational 
harvest has been permitted in Utah, Nevada, Montana, 
and North Carolina. An experimental hunting season 
opened on the Seward Peninsula in Alaska for the first 
time in 1988. Permits were issued for the hunt and only 
one swan could be harvested per permit. 

The subsistence harvest of swans occurs in western 
Alaska and in Canada although the harvest is not legally 
permitted. Other swans are killed by vandals. Wildlife 
managers estimate that 6,000-10,000 swans are killed 
annually in this unregulated harvest. 

Population shifts have occurred in the wintering areas of 
the eastern population of swans, with fewer swans 
wintering in Chesapeake Bay and more swans wintering 
in coastal North Carolina. Threats to eastern wintering 
habitat include the pollution of Chesapeake Bay and 
growing concern about damage to wheat crops in North 
Carolina, to seeded oyster beds in Virginia, and to 



cranberry crops in New Jersey. Loss of traditional 
wintering habitat may have contributed to the learned 
behavior of feeding on crops. Lead poisoning and oil 
spills have caused mortalities in eastern wintering areas. 

Loss and degradation of wetland habitat in the Central 
Valley of California is a concern for the western popula- 
tion. Swans are also subject to die-offs from avian 
cholera in the western wintering areas. Wintering 
populations in Nevada, Utah, Idaho, and Washington are 
more variable than those in California. Populations may 
fluctuate in response to harsh winters and fluctuating 
water levels. Water allocations that provide priority for 
agriculture or other human uses can threaten wintering 
populations during periods of drought. 



Lead poisoning, mainly from spent hunting shot, is a 
chronic cause of mortality that affects both populations 
in migration and wintering areas. Swans ingest the lead 
when they dig for roots and tubers of aquatic plants. 
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WESTERN SANDPIPER {Calidris mauri) 
Pereponehatopaly Pesochnik (Russian) 




Identification 

Sandpipers are a group of shorebirds which have long, 
slender bills and legs, short tails, and relatively long, 
pointed wings adapted for fast flight. Several sandpiper 
species nest in Alaska and, white they vary in size, they 
are generally difficult to tell apart. They are most easily 
identified during spring and early summer when each 
species displays its somewhat distinctive breeding 
plumage and engages in distinctive cot"lship displays 
and calls. 

At approximately 6 1/2 inches long and weighing 20-40 
grams, the western sandpiper is among the smallest of 
the shorebirds. It is closest in appearance to the least 
sandpiper, but is more often observed with semipal- 
mated sandpipers in coastal and tundra habitats in 
Alaska. In breeding plumage, the heavily-patterned wings 
and back of the western sandpiper are chestnut-tinted 
with rusty highlights, and the crown of the head is rusty. 
The black legs of the western sandpiper are the major 
feature distinguishing the species from the least sand- 
piper which has yellowish-green legs. The western 
sandpiper has distinct, arrow-shaped flank spots. While 
the plumages vary seasonally, they are the same for male 
and female birds. 

Breeding Grounds and Migration Routes 

Western sandpipers are highly migratory. While the 
entire world population of western sandpiper migrates to 
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breed in Alaska during summer, they occur during other 
seasons on both coasts and at many interior sites in 
temperate areas of North America and at coastal loca- 
tions in Central and South America. 

The birds arrive in Alaska from their nearest major 
staging area in Vancouver Island, British Columbia in late 
April and early May. The long, rocky coastline provides 
few feeding opportunities until they reach the Copper 
River Delta area in Alaska. Here, they make a critical 
fueling stop to replenish their fat supplies after the long 
flight. The stop is especially important to these small 
birds. 

Western sandpipers often arrive at the Copper River 
Delta in mixed flocks with other sandpipers and shore- 
birds and are among the some 20 million birds that use 
this important staging area each year. The migration stop 
on the delta and tideflats between Controller Bay and 
Orca Inlet is short, however, and the entire migration 
occurs within a five-week period. Th birds feed during 
both rising and falling tides along th. tideline, probing 
for clams and other invertebrates. 

The birds continue along the coast of Alaska on to the 
Yukon-Kuskokwim Delta and to northwestern Alaska. 
Some of them make intermediate stops at Fox River Flats 
and Kachemak and Kamishak Bay wetlands in Lower 
Cook Inlet. 

Western sandpipers nest during late May and early June. 
The majority of the birds nest primarily from the Alaska 
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Peninsula at Nelson Lagoon northward to the Yukon- 
Kuskokwim Delta. Other smaller numbers nest along the 
coasts of the Seward Peninsula, the coasts of the Bering 
and Chukchi seas to Barrow and Atkasook, and SO miles 
inland along the Meade River, rhey also nest in north- 
eastern Siberia (northwest Chukchi Peninsula) and on 
Nunivak, St. Matthew, and St. Lawrence Islands. Western 
sandpipers select mainly drier, shrubby tundra areas 
(where they have some cover from predators) close to 
marsh or mudflat feeding areas. A majority of birds are 
faithful to nesting sites and use the same territory and 
even the same nest cup in subsequent years- 
While many larger sandpipers are polygamous and 
display a variety of breeding patterns, most small 
sandpipers such as the western sandpiper are monoga- 
mous. A male attracts a female by performing displays 
over areas he claims and defends as his territory. The 
female lays four eggs. The young are precocial, bom 
downy (vs. wii*>out feathers), and are able to mature 
quickly. Both the iiule and the female incubate the eggs 
for 20-22 day.. They both tend the young birds; how- 
ever, the female leaves the young before they fledge and 
the male stays only until shortly after fledging. 

Hatching coincides with the peak abundance of adult 
insects, which provide the first foods for the young. The 
young leave the nest within a few hours of hatching. As 
they grow, the young sandpipers forage for themselves 
and shift to feeding on insect larvae. During the nesting 
period, adult birds probe the wet soil and muddy mar- 
gins of ponds, marshes, and sloughs in tundra areas, 
foraging for insect larvae (especially craneflies and 
midges). They also capture spiders and beetles and feed 
in nearby intertidal areas for oligochaetes (marine 
worms), small clams, crustaceans, insect larvae, and 
marine zooplankton. 

Flocks of adults begin to form in late June as non- 
breeding birds gather. Flocks grow as birds which fail to 
breed join them. These flocks move from tundra areas to 
coastal mudflats, saltmarshes, sloughs, lakes, and rivers 
during July and begin migration southward. The first 
southbound migrants may reach the "lower 48" states by 
July 4. Juveniles remain in tundra nesting areas while 
adults are forming flocks, then flock up later as they 
move to coastal areas. The juvenile birds remain on the 
coast until mid or late August and migrate south sepa- 
rately from the adults. Juveniles also probe shallow- 
water wet mud and sand habitats for a variety of insect 
larvae, worms, crustaceans, and mollusks. 

Birds from the eastern U.S.S.R. join Alaska birds on fall 
staging areas on the extensive mudflat/saltmarsh areas 
of Kotzebue Sound, the northern Seward Peninsula, and 
Norton Sound. Two migration routes are followed: 1) 
birds nesting on the Bering Sea coast stage on mudflats 
of the Yukon-Kuskokwim Delta and Alaska Peninsula, 
then migrate southeastward along the Pacific Coast of 
North America; and 2) birds nesting farther nortn move 



inland from the Chukchi Sea coast then eastward along 
the Beaufort coast and down the MacKenzie River 
drainage south to the central plains and Gulf of Mexico. 
The fall migration lasts longer than the spring migration 
and not all migrants use the same staging areas they 
used during spring. In fall, large staging concentrations 
occur in southwestern Alaska and a large percentage of 
the fall migrants overfly or bypass the northern coasts of 
the Gulf of Alaska used during spring. 

Wintering Areas 

Western sandpipers winter in coastal mudflats and 
beaches along both the west and east coasts of North 
and South America. They winter along the Pacific Coast 
from southern Alaska south to the coastal wetlands of 
northern California and as far south as Peru. The sand- 
pipers also winter along the Atlantic and Gulf of Mexico 
coasts from North Carolina south to Mexico, Columbia, 
Venezuela, and Surinam, in the West Indies. They feed 
on foods similar to those on their staging areas. 

Population Status 

Compared to waterfowl species which have traditionally 
been hunted, other migratory birds are rarely actively 
managed so their populations are not closely monitored. 
Scientists estimate the population of western sandpipers 
to be several million birds. As far as is known, the 
population is relatively stable. 

Factors Affecting the Population on the 
Nesting Grounds 

A variety of predators (including foxes, weasels, jaegers, 
and gulls) feed on eggs, young, and even adults on the 
breeding grounds. Sandpipers and other shorebirds have 
evolved a variety of defenses to distract the attention of 
predators from nests, including feigning a broken wing 
or crouching to simulate the movement of a rodent. 
Groups of birds also "mob" predators that move into 
nesting areas. When family groups feed away from the 
nest, the cryptically-colored chicks respond to alarm 
calls from adults by squatting motionless in low-growing 
plants where they are difficult to see. Feeding in dense 
flocks also makes it more difficult for aerial predators to 
pick off a single s ird. 

Managers and conservationists are concerned about the 
effects of oil development in arctic tundra habitats on a 
variety of birds that depend on wetland habitats for 
breeding. The Yukon Delta National Wildlife Refuge 
includes a major portion of the breeding habitat for 
western sandpipers and is especially critical for this 
species. Western sandpipers are susceptible to offshore 
oil spillage that could contaminate intertidal feeding 
areas or oil the birds directly. 
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Development of facilities for oil exploration and develop- 
ment or for other purposes in tundra wetlands generally 
requires dredging, filling, or diking of wetlands. Such 
alterations would reduce tho habitat available to western 
sandpipers for breeding and foraging. Tundra wetlands 
of the Yukon-Kuskokwim Delta are of particular concern 
to this species because such a high percentage of its 
breeding occurs there. 

Factors Affecting the Population During 
Migration 

The major type of problem facing this species and other 
shorebird species was summarized by Joseph Jehl, Jr., 
at the symposium "Shorebirds in Marine Environments" 
held in 1979: "Consider a bird programmed by 10,000 
years of postglacial evolution to hit a specific staging 
area after a flight of hundreds of miles. It arrives ex- 
hausted, fat reserves nearly gone, only to find what was 
a slough a few months ago is now a parking tot. And no 
alternate sloughs are available." 

While staging areas along the Atlantic and Pacific coasts 
south of Alaska are in much greater danger of becoming 
altered, another type of threat does exist for the Copper 
River Delta, a critical "bottleneck" during migration. The 
birds arrive at the Delta with few fat reserves and with no 
alternative staging areas nearby. The population literally 
has "all of its eggs in one basket," even though the eggs, 
at this time of year, have yet to be layed. The Copper 
River Delta is one of only five sites in North America that 
support more than a million shorebirds each year (Gray's 
Harbor, Washington; the Bay of Fundy. Canada; Chey- 
enne Bottoms, Kansas; and the beaches of Delaware Bay, 
New Jersey and Delaware are the other four). 

The major marine shipment of oil from Alaska occurs in 
Prince Willian, Sound south from the port of Valdez. The 
effects of an oil spill contaminating the Copper River 
Delta could have a very serious effect on the species, 
particularly if it occurred while the entire population was 
concentrated there dunng spring migration. The 1989 
Exxon Valdez oil tanker spill was carried by currents 
away from the Copper River Delta, but had winds shifted, 
the oil would have reached the staging area a few weeks 
or days before the birds arrived. 

If birds come into contact with oil, the oil destroys the 
insulative value of their feathers. As birds preen to clean 
their feathers, they ingest the highly toxic oil and are 
poisoned. Oil which is stranded on beaches can smother 
intertidal invertebrates or poison them through chronic 
contact. Stranded oil can persist for many years in 
intertidal mudflats and marsh habitats. Scientists have 
studied what western sandpipers eat on the Copper River 
Delta and found that a small intertidal bivalve clam, 



Micomi bslthla, Is a very important food Item. These 
clams occur very near the surface of mudflats, accessible 
to the short bills of the small birds. The clam is thus 
vulnerable to smothering or poisoning by spilled oil 
.vhich comes ashore; experimental oilings have resulted 
in high mortality which increased with Increasing length 
of exposure. An oil spill which killed this Important food 
source could result In high mortality among the sandpip- 
ers. But even levels of toxic oil compounds that didn't kill 
food items outright could cause harmful effects to the 
birds over time as the birds consumed them. 

The sandpipers are also vulnerable to oil spills or other 
types of pollution at other staging areas along their 
migration route. 

Factors Affecting the Populations on the 
Wintering Areas 

Destruction or pollution of coastal wetlands would 
reduce the habitat available for wintering birds. 

Management Efforts on the Breeding Areas 
and Migration Routes 

The tideflats and wetlands of the Copper River Delta and 
Fox River Flats in Cook Inlet have been designated state 
Critical Habitat Areas which are managed to protect the 
habitat. The value of the Copper River Delta for wildlife 
also received special recognition in the Alaska National 
Interest Lands Act (ANILCA). Therefore, the Forest 
Service, which manages the lands above the intertidal 
zone, manages these lands with a priority for wildlife 
over (rfher uses. 

In 1990, the Copper River Delta was recognized interna- 
tionally as a Western Hemisphere Shorebird Reserve due 
to its critical nature as shorebird habitat. Cheyenne 
Bottoms, Kansas, an important staging area, and San 
Francisco Bay, California, an important wintering area, 
have the same designation. Designation as a site in the 
network is a means for scientists and conservationists to 
encourage landowners to protect and manage the land 
for shorebirds and to communicate with the landowners 
and land managers of other important sites for the same 
species of shorebirds. Areas ir> Panama which provide 
wintering habitat for western sandpipers have been 
nominated as Ramsar sites, another protective designa- 
tion for wetlands of international importance. 

Wildlife managers are beginning to actively manage 
National Wildlife Refuge wetlands for shorebirds as well 
as waterfowl. In those areas where water levels are 
manipulated for irrigation and habitat, water levels can be 
drawn down at critical times during migration to provide 
suitable habitat. 
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CONSERVATION OF MIGRATORY BIRDS 





The management and conservation of migratory birds requires information about habitats used all along their migra- 
tory routes. These activities also require considerable cooperation among people. The long migratory routes of many 
bird species cross political lines of states, and countries. The birds depend on habitat areas managed by private 
landowners and public land managers who manage lands for a variety of purposes. 

Scientists throughout the world have worked together in researching the life cycles and routes of migratory birds. 
They have also cooperatively monitored changes in the size of populations. All bird species have not received equal 
attention. Species that are difficult to study and are not currently used by people in some way or threatened by human 
actions have received less study. Finally, people have managed certain bird populations cooperatively to avoid fore- 
seeable declines or initiate action when major declines occurred that could be reversed by human actions. 

People have acted to conserve migratory birds in five major ways. 

1) habitat preservation and enhancement 

2) regulation of development activities 

3) control of toxic pollutants 

4) harvest regulation 

5) propagation 

In 1986, the United States and Canada adopted a North American Waterfowl Management Plan. This document is a 
comprehensive blueprint for the application of conservation measures to increase waterfowl populations to the higher 
levels that have existed historically. Wetland habitat maintenance and improvement are the key elements of the plan. 
Commonly used conservation measures as well as new innovative measures will be needed if the goals of the plan are 
to be realized. 
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Habitat Preservation and Enhancement 

The section on Humans and Wetlands in Teacher Infor- 
mation Manual I generally describes the situation of 
wetland habitat loss and the measures being taken to 
restore or protect wetland habitats. Many state and 
federal refuges and state Critical Habitat Areas have been 
established in Alaska specifically to protect habitat for 
migratory birds and other wetland-dependent wildlife. 
The passage of the Alaska National Interests Land 
Conservation Act in 1980 placed several million acres in 
national wildlife refuges. Birds that breed in Alaska stage 
and winter in many of the more than 400 national wildlife 
refuges outside Alaska. 




Wetland losses have been substantial in some localized 
areas of Alaska. Restoration of wetlands following 
development has rarely been attempted. However, some 
efforts have been made to enhance habitat quality for 
wildlife. For example, artificial nest structures have been 
constructed on the Copper River Delta. Nesting dusky 
Canada geese now use the nest structures. Chicks from 
artificial nests boost the declining productivity. In 
another case. Ducks Unlimited and the Alaska Depart- 
ment of Fish and Game have built artificial nesting 
islands in Palmer Hay Rats State Game Rriuge. And. a 
pond system was excavated in Creamer's Field State 
Game Refuge. Fairbanks, to provide habitat for migrants 
and nesting birds. 

Because of the critical nature of Alaska's wetlands as the 
breeding grounds for many migratory species, these 
wetlands require protection. However, wetlands else- 
where must be protected as well. One of the most 
significant problems facing waterfowl populations that 
breed in Alaska is the loss of wetland habitat in the lower 
48 where these populations winter. For example, by 
1984. California had less than 10% of the wetlands it had 
in 1850. An average of 5.4 thousand acres were de- 
stroyed each year in the Central Valley of California 
between 1939 and the mid-1980s. Over 60% of the 
ducks, geese, and swans of the Pacific Ffyway and many 



other migrants to Alaska wintered in the Central Valley. 
Thirty-one and one-half percent of the Valley's wetlands 
were lost during this period to agriculture and urban and 
industrial development. 



CALIFORNIA WETLAND LOSS 
WETIAN0S. TH0USAN0S OF ACRES 
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The North American Waterfowl Management Plan 
identifies actions to restore and maintain habitats needed 
to achieve specific population goals for 29 species of 
ducks, five species of geese, and four species of swans. 
All but four of these duck species breed in Alaska. The 
plan identifies priorities for habitat acquisition, mainte- 
nance, restoration, and rehabilitation. Seven habitat areas 
in Alaska are described as "of major concern": Izembek 
Lagoon, upper Alaska Peninsula. Yukon-Kuskokwim 
Delta. Upper Cook Inlet. Copper River Delta, Yukon Flats, 
and Teshekpuk Lake. The plan concludes with the 
following call to action: 

The major requirement for waterfowl conservation in 
North America is to influence land-use practice on 
extensive areas across the continent — The effort 
required to maintain and enhance waterfowl habitat in 
North America is beyond the capability of public 
natural resource agencies alone. Long-term solu- 
tions will require the coordinated action of govern- 
ments, private organizations, landowners, and other 
citizens. 

Regulation of Development Activities 

Besides habitat loss or alteration that results from the 
filling of wetlands, development activities can affect 
wildlife negatively in a variety of other ways. These 
include disturbance or harassment by people or by 
vehicles such as motorboats. airplanes, and helicopters; 
displacement; mortality due to accidents; entrapment in 
impoundments or excavations; entanglement in fishing 
nets or debris; or collision with vehicles or structures. 
Migratory birds are especially vulnerable to harassment 
by airplanes or helicopters flying over staging or breed- 
ing areas and to collisions with ooweriines or large 
antenna systems placed perpendicular to their migration 
route. Diving ducks and seabirds are vulnerable lo 
entanglement and drowning in submerged gillnets. 
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Knowledge about migratory birds and their habitats 
improved in large part dua to programs designed to 
study the likely environmental impacts of proposed 
development projects. For example, in Alaska, after 
potential offshore oil and gas leasing areas were identi- 
fied, researchers studied the migration routes, productiv- 
ity, and life histories of many shorebird and seabird 
species that use saltwater wetlands as part of the Outer 
Continental Shelf Environmental Assessment Project. 
Researchers gathered similar types of information as 
part of baseline studies related to oil and gas leasing in 
the Arctic National Wildlife Refuge. Information from the 
Outer Continental Shelf studies provided a basis for 
response measures to protect key habitat areas following 
the Exxon Valdez oil spill. Studies also document nega- 
tive impacts and provide a basis for measures to avoid or 
minimize impacts in the future. Examples of such studies 
in Alaska are those in the Prudhoe Bay area where oil and 
gas development continues to occur z, A in the area 
affected by the Exxon Valdez oil spill. 
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Federal laws (the National Environmental Pdjicy Act, the 
Fish and Wildlife Coordination Act) and Alaska state laws 
(Anadromous Fish Stream Protection Act, Alaska Coastal 
Management Act) require the involvement of fish and 
wildlife management agencies in the permitting of many 
development projects. These fish and wildlife manage- 
ment agencies, including the Alaska Department of Fish 
and Game and U.S. Fish and Wildlife Service, review 
proposed development projects and sometimes recom- 
mend that developers move projects to avoid important 
wetland habitats or redesign them to avoid or minimize 
negative impacts to wildlife. In some cases, they recom- 
mend that a project should not occur due to the potential 
for negative impacts to outweigh any positive benefits 
the project might provide. 

In most cases, the fish and wildlife management agen- 
cies advise the regulatory agencies responsible for 



permitting the projects. When projects are proposed on 
state or federal refuges or other protected areas man- 
aged by fish and wildlife agencies, these agencies play a 
regulatory role. 

Control of Toxic Pollutants 

Some chemicals used by humans for one purpose can 
have unfortunate side effects on migratory birds. The 
most dramatic example is that of DDT, a pesticide used 
to control mosquitoes and other insect "pests." Its 
widespread use contributed to the decline of bald eagle 
populations in all states (except Alaska) to endangered 
status. Other raptors, including the endangered sub- 
species of peregrine falcon that nests in Alaska, also 
declined. DDT is a substance that "bio-accumulates," 
reaching mere concentrated levels as it is incorporated at 
higher levels of the food chain. At higher concentrations, 
it causes thinning of bird egg shells which shatter during 
incubation. Use of DDT has been banned in North 
America, but its use continues in South America where 
some of Alaska's birds spend the winter. 

Other agricultural chemicals that control undesirable 
weeds or insects have poisoned migrating waterfowl: 
dieldrin, aldrin, and parathion pesticides have been used 
in the rice fields of Texas; heptachor and lindane Insecti- 
cides coat winter wheat seeds and have been fed upon 
by migrating geese in Oregon and Washington; and 
diazinon pesticide has been used on golf courses. Geese 
are especially vulnerable to chemical poisoning because 
they are attracted to farm fields and golf courses for 
feeding. Many farmers have quit using these chemicals 
or reduced their use, but in some areas no alternatives 
exist that will allow similar high levels of agricultural 
production to continue. 

The death of wetland birds also results from encounters 
with petroleum and petroleum products. The transport 
and accidental spills of these substances pose a threat to 
migratory birds who have no adaptive mechanisms to 
avoid spilled oil. Birds that encounter spilled oil die either 
when they lose buoyancy and drown, when they lose 
insulation and die of hypothermia in cold waters, or 
when they preen to remove the oil and ingest the toxic 
oil. Birds which dive for their food are most vulnerable to 
marine oil spills. Thus, deaths of diving seabirdsHoons. 
grebes, and seaducks-dominate the known mortality of 
birds that encountered oil spilled from the Exxon Valdez 
tanker. Migrants adapted for long flights, such as the 
small sandpipers, are less vulnerable to even large spills 
because they fly over miles of open water between 
staging areas without landing on the water. Spills that 
contaminate wetland staging areas could be devastating 
to a variety of bird species. Because clean-up technology 
is poorly developed, realistic regulation of oil transporta- 
tion that focuses on prevention of spills is best for 
migratory birds. 
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In addition to the relatively rare events of catastrophic 
spills, numerous small spills and routine operations in 
oil-related facilities may result in chronic, low-level 
contamination of nearby wetlands. Chronic pollution also 
enters the food chain and may reduce productivity in the 
area. In addition, oil drilling requires the use of drilling 
muds that include highly toxic compounds. Disposal of 
toxic drilling muds into reserve pits in the tundra wet- 
lands at Prudhoe Bay has reduced invertebrate popula- 
tions that are a food source for waterbirds. In some 
areas such as Prudhoe Bay, reinjection of the muds back 
into the hole is an option that avoids contaminating 
wetlands. In other areas, reinjection would contaminate 
the groundwater and pose health hazards in drinking 
water supplies for humans. 

A final class of pollutants that has caused die-offs in 
waterfowl populations are heavy metals. Heavy metal 
contamination in dc jvnstream run-off of agricultural 
irrigation waters has resulted in sharply-reduced produc- 
tivity on refuges in California and severe deformities in 
young birds. Researchers traced the cause to selenium 
that was in high concentrations in upstream farmland 
soils. Agricultural practices have been restricted to end 
this contamination; however, the problem will continue in 
areas with similar types of soils or soils with other types 
of heavy metal concentrations. Birds also die when they 
encounter mining tailing waste ponds with high heavy 
metal concentrations. 

Lead is another lethal pollutant that results from the use 
of lead-based shotgun ammunition by waterfowl hunters. 
In 1989, lead poisoning was estimated to kill as many as 
1 1/2 to 3 million waterfowl every year. Because shotgun 
loads consist of many small pellets, many of which miss 
the bird, thousands of lead pellets end up in the bottoms 
of wetlands and waterfowl hunting areas every year. 
Diving ducks (scaup, canvasback, and ring-necked 
ducks) are more likely to swallow lead pellets than 
dabblers. Ducks that feed on plants and invertebrates in 
the water or on the surface of the bottom are less likely 
to pick up lead shot that has settled to the bottom than 
snow geese, swans, and ducks such as the pintail that 
dig into the bottom for food. Bald eagles also suffer from 
lead poisoning when they feed on ducks and geese that 
have been poisoned by the shot. 

Even after research established the link between the use 
of lead shot to losses of waterfowl from lead poisoning, 
changing the use of lead ammunition by hunters has 
been a slow process. The Pacific Flyway Council adopted 
criteria for monitoring and reducing lead poisoning in 
waterfowl in 1980. In 1985 and 1986. the Alaska Depart- 
ment of Fish and Game collected livers and gizzards from 
mallards and pintails harvested by hunters in Upper Cook 
Inlet and detected high levels of lead shot. A federal 
regulation bans the use of lead shot for waterfowl 
hunting nationwide after September 1 . 1 991 . An efficient 



non-toxic steel shot substitute has been developed and 
an education effort Is underway to help hunters switch 
their hunting techniques to compensate for the less 
dense metal. 

One mysterious case of waterfowl die-offs in Alaska 
remained unsolved in 1990. Biologists saw birds dying in 
the Eagle River Flats area near Anchorage in 1980. Over 
several years thousands of ducks and swans died. The 
area had been used by the military as an artillery range 
since World War II, but no similar die-offs were noted at 
other artillery ranges. Through studies, biologists 
eliminated disease as a likely causa. When scientists fed 
plants, water, or mud from the area to mallard ducklings, 
some of them died. When they placed birds in pens on 
the flats, some of these also died. The birds first became 
disoriented, stumbling and walking in circles. Then they 
went into convulsions, arching their heads and necks 
over their backs and doing somersaults before dying. 
Yet, scientists were unable to pinpoint any toxic sub- 
stance in the blood or flesh of birds that died. They now 
suspect that very low levels of chemical residues from 
bomb compounds are somehow the culprit in the deaths. 
They believe these toxic substances are in the water and 
the mud. 

Waterfowl Regulations 

Waterfowl have traditionally been harvested for food. As 
human populations have grown, breeding, migration, and 
wintering habitats have diminished. As the technology 
for harvest has improved, it has become increasingly 
necessary to monitor numbers of breeding birds and 
production and regulate harvests all along the birds' 
migration path to ensure maintenance of healthy popula- 
tions. 

In North America since 1952, states and provinces have 
participated in flyway councils to cooperatively manage 
waterfowl harvests. Four flyway councils manage four 
regions of the U.S. Each council management area 
includes several states and Canadian provinces with 
common boundaries. Areas managed by a council 
include the entire migration route of species that migrate 
in a north-south direction. Species that follow east-west 
routes may cross flyway boundaries and receive man- 
agement attention and coordination from one or more 
councils. Alaskan representatives of the Alaska Depart- 
ment of Fish and Game and the U.S. Fish and Wildlife 
Service participate as members of the Pacific Flyway 
Council. However, because the waterfowl that breed in 
Alaska migrate in all four flyways. Alaskan researchers 
and managers provide information to all four flyway 
councils. Information on production in Alaska is espe- 
cially important to the Central Flyway Council during 
drought years for the prairie-pothole area. 
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Flyway councils meet annually to review population 
information and to agree on a strategy for managing the 
following year's harvest. They agree on the times and 
lengths of harvest seasons, the size of bag limits, and the 
methods hunters will be allowed to use. The migration 
route of each species is divided into several management 
units that correspond with different populations. 

Council members base their recommendations on a 
review of information gathered by research biologists 
who census waterfowl on the breeding grounds in May 
and June (to determine the number of birds returning 
from wintering areas), on the breeding grounds in July 
(to determine the number of young produced), and on 
the wintering grounds following the hunting season. 
Most surveys are aerial surveys of specific Index" areas 
that are counted year after year to provide a historical 
comparison. Some areas are also surveyed from the 
ground (on foot) to correct aerial counts that may miss 
some birds or to measure productivity. When other types 
of information are needed, researchers band birds on the 
breeding grounds. Band returns provide additional 
information about migration routes, use of specific areas, 
and causes of mortality. 

Transect Surveys, N.A. 




The illustration shows the areas and transect Ines triers 
aerial surveys of adult birds (nesting pairs and non- 
nesting flocks) are conducted each year in Alaska. Brood, 
or productivity, surveys have also occurred in recent 
years in Alaska, using low-level helicopter surveys in 
tow-density nesting areas and on-the-ground surveys in 
high-density nesting areas. Major banding efforts occur 
on many Alaska refuges to provide information on 
specific management situations. These surveys indicate 
mat the timing of snow-meft and break-up in Alaska is 
one of the major determining factors of annual produc- 
tivity for the species tha* nest in the state. Short summer 
seasons prevent renesting if a nest fails and can mean 
that late nesting birds cannot successfully fledge their 
young by freeze-up. 

Researchers combine information about adult breeders 
and non-breeders and the estimated rate of production 
(young fledged/pair) to project the rwmber of birds that 
wW make up the "fail flight" between nesting and winter- 
ing areas. Members of the flyway counds use thesi 
projections to recommend hunting regulations to the 
Secretary of Interior who has the authority to adopt them 
into law. The Alaska Board of Game also adopts the 
regulations. Both state and federal enforcement officials 
are responsible for enforcing the laws. 

Flyway council members also exchange information on 
waterfowl research and management needs, law enforce- 
ment problems, and overall coordination among agen- 
cies, private groups dixJ citizens. Technical committees 
that are part of the councils coordinate waterfowl census, 
banding, migration, and harvest studies. Finely, the 
councils develop management plans for individual 
species of waterfowl as needed. For over a decade, all 
four councils have worked together to develop the North 
American Waterfowl Management Plan adopted by the 
U.S. and Canada in 1986. Regulation of harvests is the 
second key element of this plan after habitat preservation 
and enhancement. 

Control of Disease 

Several diseases result in large-scale die-offs of water- 
fowl because they spread rapidly in areas where birds are 
concentrated. The number of diseases and disease- 
breeding conditions are increasing due to the toss of 
wetland habitat and the crowding of larger numbers of 
birds into smaller and smaller areas. Although millions of 
waterfowl die of disease each year, it may be relatively 
unnotJceable because sick and dying birds seek cover 
and predators and scavengers consume the carcasses. 

Avian cholera and avian botulism are two lethal diseases 
that are caused by bacteria, viruses, fungi, and parasites 
also cause diseases and toss of waterfowl. Some viruses, 
in particular, are extremely deadly to waterfowl. 

Managers seek to control disease by removing diseased 
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carcasses from the environment and disposing of them 
properly, manipulating water levels, using scare devices 
to keep healthy birds out of disease "hot spots," and 
using insect control to slow the spread of diseases such 
as avian pox which is spread by mosquitoes and flies. 
Plowing under unharvested grains and peanuts that are 
likely to become moldy eliminates a source of fungi and 
mycotoxins. 

Propagation 

Propagation is a means to enhance or restore waterfowl 
populations that are at tow levels. In Alaska, one example 
of propagation has been the captive-rearing of Aleutian 
Canada geese, an endangered species that was reduced 
to only a few remnant populations on remote islands 
until recovery efforts were begun. 



Since 1986, trumpeter swan eggs have been transferred 
to Minnesota, Michigan, and Wisconsin to help reintro- 
duce the species. Careful studies have ensured that 
removal v-ouW not reduce production in Alaska and that 
abandonrwf t of nesting areas would be minimized. The 
eggs have been hatched and the cygnets reared in 
captivity in Minnesota and Michigan. In Wisconsin, 
young swans have been raised in natural wetland areas 
with use of a swan surrogate mother (which is actually a 
person in flotation waders inside a swan-like structure 
that leads the cygnets around the lake to feed)! These 
states hope to reestablish breeding pairs that migrate 
with natural populations. The eggs of peregrine falcons 
and bald eagles have also been removed from Alaska 
nests to hatch in captivity so that young birds can be 
reintroduced into areas where the species was formerly 
plentiful in the northeast United States. 
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APPENDIX A 

BIRD MIGRATION 



In spring and autumn, the sky can become dark with countless birds flying between their breeding grounds and 
wintering grounds. This seasonal or periodic movement, called migration, is not unique to birds. Various wtdNfe 
species ranging in size from butterflies to whales are migratory. While most birds migrate, many, such as the raven 
and chickadee, do not. The reasons for migration, the problems surr m ig it. and the management of migratory 
birds will be explored here. 

Why Do Birds Migrate? 

The reason birds migrate can be explained only partially at this time. Several theories for migration have been identi- 
fied, and it is probably a combination of factors that stimulates birds to migrate. 

One theory suggests that seasonal changes in weather which affect the availability of food and water cause birds to 
migrate. Waterfowl obviously cannot feed in frozen lakes, and many insect-eating birds leave the north to winter in 
Central America after feeding on the abundant arctic insects all summer. 

A second theory links migration to genetic or inherited characteristics by suggesting that migration is an instinctive 
return to ancient habitat areas. 

How Oo Birds Migrate? 

During migration, birds accomplish remarkable feats. For instance, the golden plover from Alaska flies across 3.000 
miles of open ocean to find tiny land spots of Hawaii; a ruby-throated hummingbird can fly as high as 21.000 feet, 
geese attain speeds of 50 mph; and greater shearwaters migrate 8.000 miles annually. The destinations of migratory 
birds are as amazing as their flights. After a journey of 3.000 miles, the Tennessee warbler has been known to return 
to the same tree in which it nested the previous year. 

Migratory methods are varied and fascinating. In addition to flying, some seabirds migrate by swimming; mountain 
quail migrate down mountain slopes in the winter to warmer altitudes (instead of flying to warmer latitudes). 

Several senses and adaptations enable birds to migrate. Most migratoiy birds have veiy powerful flight muscles. They 
also have a highly developed respiratory system, hoitow bones, internal air sacs, and specialized body shapes. AH of 
these features enable them to fly high, fast, and for long periods of time. 

In addition, most birds have very sharp vision. This enables them to use distinct landmarks and the sun or stars as 
directional cues. Other helpful aids include an ability to see ultraviolet light, hear low-frequency sounds (like surf 
against a distent beach), detect the magnetic and gravitational fields of the earth, and sense weather frontal systems 
and changes in barometric pressure. One or several of these aids may be used depending upon the species and the 
route traveled. 



When Do Birds Migrate? 

Times of annual migrations vary. For instance, while many shorebirds begin their fal migration in eariy July, other 
species, such as geese, do not begin until late fal. And wniie some birds have a leisurely migration schedule, others 
fly swiftly to their destinations. In general, however, migrations in the fail are less hurried than In the spring. It is 
believed that spring migrations are faster because of the stimulus to breed and nest. 



Th« time of day whin migration occurs also varies. In 
general, most small birds migrate by night. Ducks and 
geese may migrate both day and night. Observations 
made with telescopes focused on the full moon have 
shown birds migrating over one area at a rate of 9,000 
birds per hour! Travel by night enables some of the small 
birds to avoid their enemies. In addition, by traveling at 
night, birds can spend the day feeding and resting. 

Day migrants include loons, cranes, gulls, hawks, and 
vultures. Soaring birds such as broad-winged hawks 
migrate only during the day because they are dependent 
upon updrafts created by the sun. 

Where Do Birds Migrate? 

Migration can take birds from the arctic to Antarctica. 
While most species' journeys are not that long, many 
birds, even small songbirds, do travel impressive 
distances. This makes bird migration an international 
concern. The availability of food, water and shelter are 
the most important factors which determine where birds 
migrate. Many species of birds will seemingly travel 
several thousand miles out of their way but actually take 
that route because of the availability of food sources. 

While general directions of flight are consistently fol- 
lowed by migrating birds, it is important to remember 



that the term "migration route" does not mean an exact, 
specific route between wintering and breeding grounds. 
Routes tend to follow major habitat types, avoid crossing 
obstacles like mountain ranges, and provide the neces- 
sary food, water, and shelter. Migration routes tend to 
follow a north-south path, but routes can also include 
east-west movements. 

There appear to be four broad migration routes in North 
America. For research *nd management purposes these 
routes are depicted as four distinct flyways: the Atlantic 
Flyway, the Mississippi Fiyway, the Central Flyway and 
the Pacific Flyway. Of these, the Mississippi route is the 
most used. 

Difficulties Along the Way 

Despite the many benefits of seasonal movement, a 
number of problems can occur during migration. Migrat- 
ing birds are under considerable stress and use up a 
great deal of energy in sustained flight. A sudden storm 
that blows them off course or unusually cold weather 
that reduces their food supply can have disastrous 
results. Stress also makes them more susceptible to 
disease, and some birds migrate in large flocks where 
disease can spread easily. Another problem for migratory 
birds is collisions with skyscrapers, picture windows, 
radio towers, and power lines. 



Map of North American Flyways 
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Alteration of habitat along the flyways offers potential 
benefits as well as problems for migrating birds. Many 
marshlands and other resting places for the traveling 
birds have been converted to farmland. The birds must 
feed and rest to survive, so they often take advantage of 
wheat or corn fields along the way. 

These crops are a good food source, but many birds 
have begun to delay their migrations, feeding for long 
periods in areas with prime supplies. This not only 
presents a problem for the farmer but also for the birds 
which may suffer a higher incidence of disease or face 
severe weather as the seasons change. The conversion of 
land for many other uses such as housing or commercial 
development reduces the amount of food available 
during migration. 

Migratory bird populations can also be seriously affected 
by contact with pesticides. For many years DDT was 
used to kill insects. Through the food chain process, DDT 
accumulates in the bodies of birds and mammals. For 
birds, this can result in thin-shelled eggs, infertility, and 
sometimes death. While DDT is now banned in the 
United States, it is still used extensively in other parts of 
the world. Therefore, birds migrating to these areas are 
still exposed to it. 

Research and Management 

A variety of research is currently being conducted to 
increase our knowledge of bird migrations. Methods 
used to collect migration data include direct observation, 
recordings of calls, bird banding, radio tracking, radar 
observation, and laboratory studies involving orientation, 
navigation, and the physiology of migrating birds. 

Of all these methods, however, bird banding has prob- 
ably yielded the most information. Bird banders trap or 



net birds and place a metal band on each bird's leg. Each 
band has a different number on it. This number, along 
with a description of the species of bird, its age. sex and 
date of banding, is sent to the U.S. Fish and Wildlife 
Service. After the banded bird is released, it may be 
caught again by banders, die of accident, disease, natural 
causes, or be shot by hunters, information about the 
recapture or the band from the dead bird is then sent to 
the U.S. Fish and Wildlife Service. 

By analyzing the reported bands, wildlife professionals 
can tell where birds breed and winter, how long they live, 
and the times, lengths, and routes of their migration. 
Band recoveries provide valuable data for the biologists 
to use when estimating the relative abundance of a 
particular species in an area or population. The public 
can play a valuable role in this research by sending any 
bird band found to the address on the band: U.S. Fish 
and Wildlife Service Bird Banding Laboratory. The 
information obtained from research provides valuable 
contributions to the management of migratory birds. 
Some examples of how research data are used by w! Je 
experts include how to combat disease outbreaks, 
change feeding patterns that are damaging to crops, and 
set harvest limits for migratory bird hunters. 

Much of migratory bird management consists of making 
sure that adequate habitat exists along the migration 
routes so birds can rest and feed. Hundreds of private, 
state, and federal wildlife refuges have been established 
to help meet these needs. Similar efforts are also con- 
ducted in other countries. This international effort is 
crucial to the survival of migratory birds. 

Research, habitat preservation and management, and 
international treaties ensure that migratory birds will be 
here for future generations. 

From: U.S. Fish and Wildlife Service Issue Pac, Migratory 
Birds. 
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APPENDIX B 



IMPORTANT LAWS CONCERNING 
WETLANDS 



Clean Water Act 

Section 401 of the Clean Water Act requires states to develop water quality standards for all uses of the state's waters 
that benefit society, such as public drinking water, maintenance of fish and aquatic life, and recreation. States must 
establish minimum levels of various water quality characteristics necessary >\o maintain these uses. States review 
federal permits required under Sections 402 and 404 of the Act and certify that the activities will not result in viola- 
tions of the state water quality standards. The Alaska Department of Environmental Conservation is responsible for 
determining appropriate water quality standards and tor reviewing permit applications for the purpose of certification. 

Section 402 created the National Pollutant Discharge Elimination System (NPDES) through which the Environmental 
Protection Agency regulates pollutant discharges such as industrial wastes and sewage to wetlands, streams, and 
other waters. 

Section 404 regulates activities that would place dredged or fill materials in all "waters of the United States." which 
include most wetlands. A permitting system is administered by the Army Corps of Engineers and overseen by the 
Environmental Protection Agency. Examples of the types of activities which may require permits include road fills, 
bank and shoreline protection projects, utility line crossings, and shoreline structures such as bulkheads and piers 
requiring fill. 



Rivers and Harbors Act of 1899 

Section 10 of the Rivers and Harbors Act regulates activities that alter the navigability of waterways, including oceans, 
rivers, streams, and lakes. A permitting system is administered by the Army Corps of Engineers. 

The Coastal Zone Management Act and Alaska Coastal Management Program 

The Coastal Zone Management Act requires that states review and certify that proposed activities affecting the coastal 
zone including many activities in wetlands, will be consistent with environmental requirements imposed under state 
law. The Alaska Coastal Management Program establishes the standards against which activities are reviewed and 
includes standards for the maintenance of wetiand functions. 



Fish and Wildlife Coordination Act 

The Fish and Wildlife Coordination Act requires consultation with the U.S. Fish and Wildlife Service and the state 
agency which manages fish and wildlife for all water use projects that might affect fish and wildlife populations or 
habitats As a result, these agencies review all Environmental Impact Statements. Corps of Engineers permit applica- 
tions, and other federal permits that affect wetlands and provide recommendations to mitigate the impacts to fish and 
wildlife. , 

£ Fish Habitat Protection Permit Required (A.S. 1 6 .05.870) 

A permit from the Alaska Department of Fish and Game is required for activities that would affect streams, lakes, and 
rivers that are Important for the spawning, rearing, or migration of anadromous fish. Activities which require permits 
• (i* 
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are those which would divert or use water; obstruct, pollute, or change the natural flow or bed; cr use of certain types 
of equipment in the bed. The department reviews permit applications and assures protection of fish and wildlife 
before issuing the permit. 



Emergency Wetlands Resource Act of 1986 

The Emergency Wetlands Resource Act of 1986 provides for the collection of fees at national wildlife refuges. These 
fees and funds from the Lands and Water Conservation Act are deposited into the Migratory Bird Conservation Fund 
for use in the acquisition of privately-owned wetlands. The act also directs the development of priority conservation 
plans to provide the framework, criteria, and guidance for identifying wetlands warranting priority attention for 
acquisition and to address wetlands as an important outdoor recreation resource. 



Food Security Act of 1985 

The Food Security Act of 1985, or Farm Bill, has several sections that promote acquisition of wetlands for protection 
of fish and wildlife habitat. Easements and deed restrictions can be obtained for conservation purposes on lands 
owned by the Farmers Home Administration prior to resale. Wetlands on private lands can also be set aside in conser- 
vation easements in exchange for debt relief to landowners. 
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IMPORTANT 
MIGRATORY 



LAWS CONCERNING 
BIRDS 



Migratory Bird Treaty Act 

The Migratory Bird Treaty Act and its amendments between the U.S. and foreign governments -1916 U.S. and Great 
Britain (for Canada). 1936 U.S. and Mexico. 1973 Convention U.S. and Japan, and 1976 U.S. and U.S.S.R.- provide 
mandates for protecting and managing species and critical habitats for species that migrate between the U.S. and 
foreign countries. The Act also provides the authority to control the taking, selling, transporting, and importing of 
migratory birds, their nests, eggs, parts, and products. 



Convention on Wttlands of International Importance Especially as Waterfowl Habitat - 
1972 



This convention, known as the Ramsar Convention adopted in Ramsar, Iran, includes criteria for designating wetlands 
in this international category. 



National Wildlife Refuges Act 

The National Wildlife Refuges Act established the refuge system in 1903 primarily to conserve valuable habitat for 
migratory birds (especially waterfowl), large game animals, and endangered species. The national refuge system 
includes more than 430 units of land in 50 states, including 16 in Alaska. 

0 North American Waterfowl Management Plan (1 986) 

The North American Waterfowl Management Plan provides general guidelines for waterfowl habitat protection and 
management actions for 29 species of ducks. 27 populations of geese, and four species of swans. Waterfowl habitat 
areas of major concern are identified in the U.S. and Canada, including seven in Abska (Izembek Lagoon, Upper 
Alaska Peninsula. Yukon-Kuskokwim Delta. Upper Cook Inlet, Copper River Delta, Yukon Flats, Teshekpuk Lake). The 
plan has been signed by the United States and Canada. 
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WETLAND CARDS 

The following pages contain over 100 illustrations of 
plants, invertebrates, fish, birds, and mammals found 
in Alaska's wetlands. Each illustration is accompanied 
by text describing the organism's traits, habitat, food 
habits, and what eats it. 

Upper elementary, junior high, and senior high school 
teachers can use the cards as is, or photocopy them. 
Primary teachers may choose to enlarge and use only 
the illustrations for handouts, and use the information 
for reference and simplify it for young students. 
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WETLAND CARDS 




Do I have fur? 




Objaetivas 

Studtnts will: 

1. Become familiar with wetland 
species and their habitats 

2. Laam Interrelationships 
among species 

Mtthod 

Students use Wetland Cards for 
activities to become familiar with 
wetland species and habitat. 

Background 

On the back of the Wetland Cards 
are a description of the size, 
physical description, habitat, 
predators and food for each 
species. Younger students may 
use fewer cards for the activities. 

Materials 

•Wetland Cards 

• Contact paper to cover cards 

Procadura 

Choose enough cards to equal 
the number of students. Choose 



cards that relate to each other. For 
instance, you might choose a duck 
species, its food, and Its predators. 
Give each student a Wetland Card. 
Each student should then learn about 
his/her species. For younger stu- 
dents, learning the name Is sufficient 
Each student then introduces their 
species and teas some information 
about it Older students should ted 
onry facts about their species, to see 
if the other students can guess the 
species. (Several activities in each 
Teacher's Guide require the use of 
the Wetland Cards.) 

Evaluation 

Can students identify a species by its 
picture? Can students identify food 
ami habitat for main species? Can 
students identify wHdife species and 
their habitats, foods and predators? 

Extensions 

1 . Tape or pin a card to each 
student's back. The student cannot 
took at the cards on their back, but 
can ask other students yes" or 'no' 
questions about their species until 
they guess correctly. Or pin a card to 
one student at a time and have them 



ask questions of the class as a 
group. 

2. Make 2 sets of cards to play 
the game 'concentration.' One set 
should be drawings of wkflife; the 

JkAAkA* m\^m% aSWaa m\mt a* ■ m n mm m mm m — m\ 

omer set snoma oe correspono* 
ing cards with the name and 
Information about the wildlife 
species. AH cards are laid face 
down. Students alternate turning 
two cards over at a time. When a 
match is made (card with the 
name and the card with the 
correct picture) the student keeps 
the pair. 

3. Play food chain rummy. This 
game has the same rules as 
rummy, but students must make 
a food chain (of three or four 
cards, dependtog on the level of 
the students) to lay down. 
(Example: eekjrass, goose and fox 
• fox eats goose, goose eats 
eelgrass; information about 
feedirtg habits is on the cards). 
When al the cards are gone, the 

student with the most sets wins. 
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I.Mr 

Tree*: Air is made up of Mvtral gam. including nitrogtn 
(71%), oxygen (21%). mm gists ((0.9%). and carbon dioxida 
(0.03%). 

OeearreMer. Air surrounds us, but we rarely notice it 
Vaeses: Tha thin layar of air that btenltj* the eaim makes the 
aarth suitabia for lift, by providing tha oxygen and carbon 
dtodda naadad by living things, by trapping haat from tha sun, 
and by blocking out high intenatty (ultraviolet) light rays that 
ara harmful to living things. 

B— araMi Tnmm Burning of wood and fossil fuals (oil, 
gas. and coal), and othar activities of people, can polutatha 
air. Polution may ba changing tha aarth's atmosphere and 
could thus harm dimatas and living things. 
"QatWMz": Although thaakyabova us looks andlass. tha 
aarth's atmosphara is actually vary thin. On a seals modal of 
tha aarth tha ska of an appla. tha atmosphera would ba tha 
sama thicknass as an appla skin. 




2. Water 

Trade Water molaculaa ara made up of two atoms of hydro- 
gen and one atom of oxygan. Water is a solid (tee) at tem- 
peratures below freezing (32 F, 0 C), a liquid above this, 
becomes a gas at temperatures above 212 F (100 C). 
Oearjrraact: Water occurs in tha air as clouds, rain, and 
snow. It forms lakes, streams, rivers, and oceans. It also 
occurs in the soil and deep underground in the water table. 
Vetoes: All living things need water for most life processes. 
Moat living things are made up of 70% water. 
Cewaanretlra Problems: Disposal of wastes in or near water 
supplies, or in the air, can pollute water and make it poisonous 
to living thir.QS. 

"In WMz' : Water cycles continuously from clouds to rain 
or snow to rivers, lakes, and oceans, then back to clouds. 
Today we are using the same "recycled" water that dinosaurs 
used thousands of years ago. 




I. toll 

Traits Rocks are made up of elements and compounds that 
form solids under most of the conditions on earth. Wind and 
water erosion change rocks into fine sand and clay pertteloe, the 
basis of soils. Soma soils are enriched by nutrients from decom- 
posed pients, animals, and other Irving things. 
Oeoerresce. The earth la made of eolid and (In its core) molten 
rock. Mu* of tt^lruvJ on eerth It an^rjy soil, but different 
lands of eon occur, e.g. deeert eots are mostly sand. 
Vaiatc Moat plants require eol to grow. It provides them a 
piece to anchor, and la their source for mtnerale and water. 
Caaaanratlea fnHkm Soil takes thousands of years to form 
from recks and decomposition, but can be «iicldy washed or 
blown away by rains and wind. 

"lea WMz" A teaspoon of soil may contain 3-1 0 bitUon mlcro- 
acopic orgar cms, as wall as, hundreds of Any Invertebrate 
animate. 
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4.SM 

Traits: Tht sun is i dwarf, ytltow stir, isstntisUy a vtry dsnsi 
bill of gasss and dust Thermonudur ructions In ths sun 
givi off trtmtndous amounts of nut and light energy. Tha 
sun is about 100 tlmas tha sin of tha urth. 
Oau w au s. Tha sun Is locatad in tha cantar of outsolar 
system, 03 million milas from out planet. Earth. It takas light 
from tha sun sight minutas to raacjLaarth. 
Vetoes: Punts, and othar puduurs. captura tha anargy in 
sunlight and. through photosynthesis, stora it in tha form of 
sugar. Thay. and ah* othar living things, uu this "stored 
sunlight anargy" to grow and raproduca. 
Cuunatlu Problems: Pollution of tha urth's atmosphere 
with chemicals made by people may change the amount and 
kinds of solar energy reaching the urth. This could change 
the urth's climates, or allow mora ultraviolet light (which 
harms living things) to reach tha urth's surface. 
"On WMr: Tha amount of solar energy striking the urth 
every day is about 1 .5 billion firms gruter than the amount of 
electricity generates each yur in the United Statu. 
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S.llne-GreeaAlgae 

Trails: Microscopic to uveral inches in length, single celled or 
in colonies of cells, can appear blue-green, brown, red, or 
yellow depending on pigments. 

Habitats: common in small ponds, laku, estuaries, or in open 
ocean, can occur in floating masses or attached to submerged 
rocks. 

Food: Make their own by photosynthesis. 

Eaua ay: Protozoans, roundworms, ugmented worms, 

springtails. mites. 

"8m Hank": The Red Sea gets its name from the occasional 
abundance of blue-green algu which is red. Blue-green algae, 
once considered a primitive plant, is now considered to be 
more like bacteria and is classified with these simple organ- 
isms in a separate kingdom of living things, called "Monerans." 
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6. Diatoms 

Traits: Mic jscopic, single-celled organisms that occur 
individually or in colonies. Theu organisms are encased by 
two lens-like shells made of silica (a component of glass). 
Habitat Diatoms are the most abundant producers (photosyn- 
thetic onanisms) in both fresh and salt water. Many are free- 
floating in water, while some live attached to submerged rocks 
or sticks, often giving these a very slick or slimy surface. 
Food: Maw their own by photosynthesis. 
Eaua ay: Amoeba, small crustaceans, larvae of invertebrates, 
and fish. 

"8m Urate": Whan theu organisms die, their shells fall to the 
bottom of the su. Urge deposits formed over centuries are 
now mined and the collected shells are used in industry u 
filtering agents, insulators, in soundproofing, and in fre 
manufacture of some paints and varnishes. 
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7. Grata Algae 

Trails: Single-celled organisms capable of photosynthesis. 

They occur individually, in filaments, and in coionits. The 

calls ttort food in thi form of starch. 

HaWat Oftan occur wherever water occurs. Somt grow in 

damp or moist soil or in traa bark. 

Food: Makt thtir own by photosynthesis. 

Ealai ay: Protozoans, roundworms, small crustacasns, 

certain moilusks, othar aquatic invertebratee, fish, gassa 

ducks, and othar watar birds. 

"Gee Wife": Green algaa were ones considered a kind of 

plant, but may did not hava tha aama kinds of calls and do not 

havaspaciali2adco^uctingtissuastomova watar and food 

from ona part of ths organism to anothar. Today, most 

biologists classify graan algae in tha kingdom "Protista" • a 

group that includes manu microscopic organisms. 



I. Amoeba* 

Traits: Microscopic organisms that move and capture prey by 
"pseudopodia," or flowing extensions of their bodies. 
Habitat Amoebas occur in both freshwater and saltwater 
habitats. 

Food: Amoebas prey on small organisms including other 
protozoans, bacteria, algae and diatoms. 
Eatea ay: Other protozoans. 

"Get WMz": certain kinds of amoebas cause diseases in 
people, such as amoebic dysentery, "pseudopodia" means 
"false feet". 



9. Flagellates 

Traits: Microscopic, single-celled organisms with long, whip- 
like structures called flageUa. Flagellates are a variety of 
shapes and may be attached or free living. Phytoflagellates 
contain pigments necessary for photosynthesis while 
zooflageHatesdo not 

Habitat Common free-living organisms in fresh and salt 
water. Some are parasites on other organisms. 
Food: Phytoflagellates produce their own food through 
photosynthesis, but zooflagellates feed on other microscopic 
organisms 

Eataa ay. Zoopiankton, small Crustacea, larvae of inverte- 
brates, flsh larvae. 

"GeoWfeb": Red tides, which occasionally cause the death of 
thousands of fish, are caused by vast swarms of certain kinds 
of flagellates. 
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10. CMato 

Traits: Microscopic single-ceiled organisms that have clia 
(short, hair-like structurss) which they use to move around 
and to capture food. Most ctkates htvt a call mouth, and all 
hava two kinds of call nucM. 

HaMtat Most ciliatas are fret swimming and live in fresh or 
saltwatsr. Soma kinds live insida of or attachtd to othar 
organisms. 

Food: Othar small organisms including rotifers, protozoans, 
bacteria, algaa. datritus, and diatoms. Soma are parasites on 
othar organisms. 

Eaton bp Protozoans, roundworms, segmented worms, and 
fish larvae. 

"On Whiz": Certain dliates live in the digestive tracts of 
hoofed mammals, like moose and caribou. The ciliatas help 
these animals digest their foods. Up to 400.000 dilates may 
live in a teaspoon (1 ml) of the digestive fluid of these mam- 
mals. 




11. Bacteria ProUst 

Traits: Microscopic protist that may be round, rod-shaped or 
spiral. 

HaMtat Some types of bacteria occur in every moist environ- 
ment; a tablespoon of tundra soil may contain 1 billion or 
more bacteria. 

Food: Mainly dead plant fungi, and animal materials; some 
kinds of bacteria live as parasites of living things, and some 
are able to make their own food. 
Eaten by: Protozoans, some fungi. 
"Gee WMz": Some bacteria are parasites ?nd cause diseases 
of plants, animals, or fungi; others live in tht digestive tracts 
of animals and aid in digestion. Bacteria can survive long 
periods of inactivity and unfavorable conditions. They are a 
major decomposer in most ecosystems. 





Fungi 




Lichens 
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12. Feegl and lichees 

Tirana: Fungi are an entire kingdom of living things which 
includes mildews, morels, truffles, mushrooms, toadstools, 
shelf fungi, yeasts and molds. Lichens are made uo of a fungi 
living together with an algae or cyanobneteria. All fungi obtain 
food by absorbing it Many are extremely important as 
decomposers. Microscopic to 12 inches, 
feettet Molds, mildews, and rusts: dead plants or waste 
materials, on living plants or insects. Mushrooms: soil and litter 
of tundra and other habitats. 

Feed. Marv feed on dead plant materials, while others live as 
parasites oi plants or insects. Lichens make their own food. 
Eaton ay: Springtoaa, bacteria, squirrels, lemmings, fungus 
gnats, nematodes, people eat several typec of mushrooms. 
s 0oeWM2": Many fungi can stop functioning, then begin 
activities when conditions are favorable to allow them to survive 
in hereh environments, some Hchera have revived after 100 
years of dormancy. 
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iLHorastalls 

Traits: Ground covtr with distinctly jointad stims that grow 
from an undtrg round rhizoma. 2 to 8 inchas (5-20 cm) high. 
Wat, moist, and dry soils in forasts, tundra and 



Fast Mawthairownbyphotosynthasis. 

Eataaay: Baars,mooaaandgrouss. 

"fiat WWz": Horsatalstwrtacorrtainsilka(tNalamantin 

sand) so thay can bsussdliks a scouring brush to daanpots 

and pans. Horsatails wart among tha dominant plants whan 

dinosaurs roamad tha aarth; many kinds graw totraasba 

than. Today, only ona spacias grows ovar 6 1/2 fast (2 m) tad. 




14. 



Trails: Leg, flat laavas; flowars and saads in round burNika 
dustars, 6 to 20 inchas tal. 

Ha s Hat Oaap or shakowwatar from alpina to lowland araas. 

fmt Maks mair own by photosynthtsis. 

Eataa ay: Ducks, swans, sandhill cranas, common snips, and 

ffluskrstSk 

"QmWWz": Tha shaps of tha flowarhaadsgiva this plant Its 
nams. Mala and famala flowars occur in saparata burs on tha 
sams plant 



• 
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iS.Ealgraas 

Trans: A marina (salt watar) plant with slandar, branchad, 
graan stams and laavas up to 30 inchsa (1.0 m) long with 
paralM wins. Saparata mala and famala flowars grow on tha 
sama plant Stams up to 6 1/2 fsat (2m) long. 
HaMtat Shasowastuarias and lagoons around tha world. 
Fool: Maka tnair own by photosynthaais. 
Eataaay: Ducks, gaaaa, fish, and a varlaty of marina invarta- 
bratas including mollusks and crustacaans; also paopia. 
"OnWIIz": Ealgrass is tha primary food sourcs of black 
brant on thair staging araas and wintaring grounds. 
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ii. Mm 

Trite Htrbs with long, narrow leaves, with pvtlltl veins, 
and toKd. uauaHy triangular stems. Vary from 1 to 39 inchat 
(2.5-99 cm) in htight. The tiny inconspicuous ttowers grow 
in dusters. 

HaMat Grows in shallow watir, mud, or moist sol of trash 

or saltwater wetlands. 

Fast: Maka thairown by photosynthtsii 

Eataa er Caribou, muskoxan, ground squirrals, lammings, 

voles, neese; also seed-eating birds such as snow 

bunttous.longspurs, and rosy finches, 

"Gee mtt: The long, narrow laaf snaps of sadgas raducss 

fraying by strong winds. 



17. Peedeet Grass 

Traits: Aquatic grass with long, narrow leaves. Small, red- 

brown flowars occur in 1-7 tight clusters (spiWets) at tha top 

ofatailstalk. Up to 36 inches (91 cm) tall. 

HaMat Grows in shallow water of wtt tundra and along 

lake shores and stream banks. 

Feed: Make their own by photosynthesis. 

Eataa ay. gar*, ducks, certain insects, snails, and other 

aquatic invertebrates that eat plants. A major spring forage 

for brown and Mack bears. 

"Geo Watt": Loons and grebes use the leaves and honow 
stems of this grass to build nests that float on the water. 
Pendent grass also provides important cover for molting 
ducks and geese. 



II. Cottoa Grass 

Traits: Herbaceous plants with long, narrow leaves, and 
solid stems. Tiny, inconspicuous flowers grow in tight 
clusters. This mis-named sedge has tufts of white cotton- 
like bristles on the seeds. 

Habitat Wet tundra, muskegs, coastal wetlands, and stream 
or lake margins. 

Feed: Make their own by photosynthesis. 

Eataa ay. Caribou, muskoxen, lemmings, voles, geese, and 

seed-eating birds such as tongspurs, redpolls, and snow 



"Oat wttz": The cotton-like seeds of these sadgas are 
dispersed by the wind. Tussocks formed by cottongrass 
provide shelter and nest sites for small tundra birds and 
mammals. 





TnrtK Aquatic plants with round tovsa that havaparalW 

win. Tha tiny flowara tawmrwpjaanishpatateandgrowin 

dusters along tht sidsa of Isavas. 

numc MMMit tunon, nvtmnKi tmanft, doqi, 

mo ponos n cooi wnptrw. tow cue, wo ircnc riQton*. 

rMC M*n nwr own oy prKXOiynuiMis. 

EttMlp Somitqu^invr^^ 

"OmWMT: Rushascompata with othar aquatic plants and 
somatimas crowd out othar spatias. 




20. AfriaaNara Oralas 

TraHa: Whaat, rica, milo, oats, bariay, paatura grasaas and 
othar grates ara actually typat of grasaat that onca grew wild. 
Thay hava narrow laavas, small graan flowars, and round, 
hoaowatams. Grains hava largaraaads than wild graaaaadua 
to canturias of aatactton by farmars for tha laigaatsaadsand 
lasus* growui. 

HaaNat Grown by paopla in larga agriculture ftalds through- 
out tha world in regions of modarsta dimatas. 
Fttit Maka thair own by photoaynthasis. 
EMM ay: Many watarfowl, including Pacific White-fronts and 
cackling Canada gaasa aat shoots and aaads, aspacWIy 
during migration and wintaring. Paopla worid-wida dapand 
upon graina for bread, caraal and othar food. 
"OaaWltz": Soma National WHdNfa Rafugaa grow spatial 
crops of graina just for watarfowl to aat during wintar. 




21. 



Traits: An aquatic plant with long, narrow round laavas that 
risa from a horizontal root Tha roundad fruits are loosafy 
arrangad along tha stam. MaytM 4 to 35 inchts tail, but thay 
ara usually small. This plant contains small amounts of 
cyanida. 

HaaNat Fresh or saltwater waflands. 

Faat Maka thair own by photoaynthasis. 

Eaasaar Ducks, gaasa. and soma aquatic irnartebratas. 

"Qaa Wat": Tha samaspacias of arrowgrass that occur in 

Alaska also grow in Canada, Europa, Asia and Sibaria. 



117 




22. PMtfvtttf 

Trade Aqustic ptant with flocting laavas, paraHalvsins, 
laavas submargad on young plants, long and narrow in most 
soacits. Rowars in spite. 2 to 12 inchas (5-30.5 cm) tad. 
HaftHat Shallow to daapwatar in lakas and ponds through- 
out Masks. 

Fast Maka thair own by photosynthasis. 
Eaten br. Inssct larvaa, snaMs, muskrat, watarfowl. 
"ftaaWWx": Than arc about 40 sptdts of pondwatd in 
MorthAmanca, almost all of which ara important aithar as 
food or shattar for animals. 




21. Man's Tail 

Trails: Aquatic plants with 6 to 12 pala graan laavas in a 
whorl (circls) around tha stam, flowars grow batwaan stam 
and teat 

HaMtat In Alaska, ona spadts grows in shallow running 

watar, ona in mountain straams, ona kind grows in astuarias. 

Fast: Maka thair own by photosynthasis. 

Eaaaa If. Ducks, cartain sandpipars. and soma aquatic 

invtrtfbntfs. 

"GsaWMz": Onlyafawspaciasof mara's tail axists. Thay 
occur in watlands worldwida. 




24. Water MtttoUs 

Traits: Aquatic plant with finafy dividad laavas that form a 
circla around tha stam. Rowars grow on a spika that sticks 
abova watar. Up to 6 inchas (15cm) tall. 
Faot Maka thair own by photosynthasis. 
Habitat Grows in shallow, slow-moving or still watsrs. 
Eateatr. Muskrats, ducks, and soma short birds. 
"On WMi": tha mala flowars hava largar patals than tha 
famaJaonss. Both mala and ftmiki flowars occur on tha 
sama plant 
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a.YeHewPeMUry 

TrtHe: Grows in water. A large plant with large, long- 
sttmimd.h«irt-shap«dfK)ttirK)iMvts.Fk)wtrs large, 3 to 4 

incha. and ytHow. Rowers have 7 to 9 pit*. 
HtMMPwxtoindtkTwttriamsthrougrKXrtrnoctof.Uaska. 

Bogs and muskegs txctpt in wtstam Alatka and north oftha 
Brooks Ranga. 

fnk Make thair own by photosynthesis. 
— ~r Root eaten by muskrats, dudes, and traditionally by 



': Saads may ba poppad ika popcom, and strvad 
as a canal or snack. 




2S. Walar Snertweed 

Trails: Aqjatic plant with long petioles (small stam that 
attaches last to main stem) on oblong, smooth edged laavts; 
net patterned veins. Leaves otten tinged with rad; pink flowers 
grow in dense spikes (upright cluster). Leaves 3 inches (7.6 
cm) long, stem 15 inches (38 cm) or more. The bases of tht 
leaf petioles (called stipules) are paper-like, and wrap around 
the stem. 

HaMet Wetlands, ponds, and bogs. 
Foot Malta their own by photosynthesis. 
Eatat ftp Muskrats, moose, ducks, some aquatic inverte- 
brates. 

"Qaa WMk": This plant grows in wetlands of northern areas 
around the world. 
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27. Iladdeiwort 

Trails: Aquatic plant with finely divided underwater leaves. 

The small flowers stick out of the water. 

Haattat Ponds and lakas throughout Alaska. 

Fool' Make their own by photosynthesis Also feeds on small 

insects. 

Ettas by. Ducks 

"Gaamti": Small air sacs (or bladders) on the underwater 
leaves are traps for insects. When an insect touches the 
sensitive hairs outside the trap, the air sac pops open. Water 
then rushes in. carrying the unsuspecting insect into the trap. 
The bJadderwort than digests the insect and uses the nutrients 
from its body to grow flowers and new leaves. 
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». Cattail 

Trattt: Tall plant with broad Itavas and cantral reddish-orown 
spiha. 

Habitat Shal>ow watar and marshes in Interior Alaska 
Food: Makes their own by photosynthesis 
Eataa ay: Muskrats 

"Oh WMz": Called the supermarket of the marsh,' all parts 
can be eaten by humans. 




29. Sphagnum Moss 

Traits: A primitive kind of plant, this soft-stemmed moss, has 
feather-like leaves that soak up and hold water. These 
mosses vary in color from white to green to pink. 
HaMtat Wet sites in coastal wetlands, muskegs, wet tundra, 
and forests. Often forms thick, spongy mats that cover large 
areas. 

Food: Males their own by photosynthesis 

Eataa ay: Certain small invertebrate animals and microscopic 

organism; . 

"Gee WkU": Sphagnum mosses have been used as a 
substitute for gauze in surgical dressings, and as diaper lining 
by the Eskimos. White-fronted geese use sphagnum mosses 
to build nests. Its anti-bacterial property makes it valuable for 
treating wounds. 




30. Sundew 

Traits: Small plant with leaves covered with sticky glands. 
The flowers are small with five petals; up to 1 inch (2.5 cm) 
tall. 

HaMtat Common in muskeg bogs. 

Food: Make their own by photosynthesis Also feeds on 

insects. Eataa by: Unknown 

"Gee Whiz": Sundew plants trap insects on their sticky 

leaves. The leaves dose around the trapped insect and digest 

it The nitrogen and phosphorus in an insect's body are 

valuable n t.ients that the sundew needs to produce its 

flowers. 
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TnNK A rttrtjacaous plant with shoval-shanad, n* vsinsd 
laavas and showy yallowflowsrs. Thty grow 3-5 inchtt (8- 
13cm) tat 

HaMbt Grows in wet and moist otacas. 
riA Maka thair own by photosynthasis. 
Eaaaa Ik Moosa, muskrats, and soma aquatic invartabratts. 
"OEEWmz": Marsh marigolds art poisonous whan raw, but 
,va adibia aftar cartful boiling. 



32. Mai all RvaRtfjaf 

TraNa: A sprawling plant with woody rootstaik. Laavtsara 
toothad and in groups of 5 to 7 saparata laaflats. Rowtrs 
purplish-brown with 5 pointad pstais. 
HaMtafc Vaty wat maadows, marshas, shallow watar, and 
along straams. 

fnk Maka thair own by photosynthasis. 
Eats* If Unknown 

"Baa WWx": Also callad Marsh Cinquafoil. 



S3. Wild bia 

Trade 12-24inchas(25 - 30cm)talwithbroad.grass-ika 
laavas; parailal wains; thick, round flowar stalk. Ftowart hava 3 
laraa purplt vioitt pttais. 

Marat Bogs, maadows, shorslinss, and rfvarbanks. 
Food: Maka thtir own by photosynthasis. 
Eataa tp Unknown, may ba poisonous to most animals. 
"GnWw": This plant is poisonous and causas vomiting. 
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Irate: Low^rowing shrub wtlh < 
dtciduous Itavti. Snnl t biH*thipidfloi9irf. ThaffuRltan 
idiblibtnv. A mtmbtr of tht hMttt or f<«thtf tamto. HttaM 

to 2-3 todm (5-7.5 cm). 

HsMst Grows on dry and moist son in atoht and lowland 

tuiXni, lorss**, ano mumi 

Ftti: l*toa thtir own bv onatCMinthiili 

cm if. Btars, vows, w mnsnos, (wnaoan, Qttsa, pwtri, 

and othtr birds. 

"QttVMz": Bsafbsrry pianti dapsnd on fungi to hdp tham 
obtain nutrisnts from tht soil. Thayprovidt sugars to tha 
fungi in axchanga. 




35. Dwarf Ihck 

Trait: A tow shrub with small, round dadduous warn. Mala 

and fa mala flowsrs art on tht sama plant and ara in catkins. 

Up to 2 1/2 fast (0.8 cm) t* 

nMR mow ano wtwpinf mo lowiano ujnort. 

mi* mw mpr own oy pnocoiyfnntM. 

Eatwly: PttrniiQtn, carina, nwalwptan, and md^Mbig 

birds nich as ratiools. tonOw flwK iandanowbwWaw^ 

"Oat VMz": Tht low Qrowth form of Ms shrub slows I to 

avoid tht wind md talw tf K i n laQt of wnni to! i wnpt K ww 

Nt paranoial Growth atowi it to turvivt and raoroda c t daaolta 

tht short growing aaason in tundra ragkma. 
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TrtUt: Wltows art low to tal shrubs with dtdduom mm 
Most havt long, narrow laavss. Then ara sipinli mtttand 
ftmali pland 

HaMtat; In watiands, forests and tundras throughout north* 
am rtoions of tht wortd. Most wltows prtftr moist or wtt 
atlas. 

Ftait Matet thtir own by photosywthaaii. 

cm wfjmjm oxan, canoou. roots, anowsnot nans* 

ptarrnlQan, rtdpots. 

"Oat WMi": Wltow bark contains satCwtettid thtacttva 

WWW WWW#*W* tlWVW WW W* MRIVIIW WJWWWwWP»%> WMpPlPf Wlf WWWfV 

ingradiant in aspirin. WWow bart ww imd »i painWwrat 
laast 2400 ysars ago. 
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IMfc Smooth, gray ban with horizontal Ikies (lentfcets). 

Usually with group of 3 • 9 slender-ettad, back or dirk 

brown cone-like fruits. LMf badee sometimes finery toothed. 

HaMet Grows on disturbed areas; graveRy stapes, flood 

plains, ItntfslidM, snd tlono strttms and marshes. 

Foot Make their own by photosynthesis. 

Eataalr Deer a/idmooeobrowae the twigs and leaves. 

Soma birds aat tha bods and seeds. 

"Bh W*t: Alder roots usually hava root nodirias which fix 

nltrogan from the air and snrich the soil. Excailtnt wood for 

smoWnQ fish, also carving, particularly spoons and masks. 




M. Tamarack 

Trails: A small to madium sizs tna from 30 to 60 fast tall. 
Lsavts an needles and art deciduous (shad in fall). Needes 
are in dustars of 12 - 20 and turn yellow bafora faBing off. 
Dark-gray bark. 

Habitat Muskags throughout cantral and parts of wastam 
Alaska. Found with black sprues, whita apruca. alder, and 
paper oircn. 

Food: Maka thair own by photoaynthasls. 

Eataa If: Porcupinas aat inner bark, red squirrels cut conas 

and aasds. Volas and soma birds aat aasds. 

"On WMi": The only Alaska conifer shedding its leaves in 

winter. 




39.SkoraPlaa(Lodgepole) 

Traits: A low spreading or scrubby tree 20 to 40 feet tal. 

Trunk 8 to 12 inches in diameter. Needles 1 to 2 inches long, 

2 per bundle. Sometimes grows as a shrub in poor soil 

Habitat Open muskegs and along open lake shores in 

Southeast Alaska. Intolerant of shade. 

Food: Make their own by rjrtotosynthesis. 

Ealaa If Seeds eaten by pine grosbeaks and squirrels. 

Porcupinas eat bark. Dear browse younger trees. 

"Gas Wife": The shore pins, along with its doss relative, the 

lodgepole pine, are the onty true pines naturaly found in 

Alaska. 
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Ill llftik %MWtM 

Trade: Snail evergreen tree 15 -30 feet. Often shrutHikt. 
Short sporse branches often drooping. Needles an long, 
pointed, stiff, blue-green, and on all sidtt of twig. Twigi 
cove rid with vary short reddish hairs. 
Hattat Cold wit bogs, muskegs, and laka margins through- 
out cantral, sastem, and southam Alaska. 
Fat* Matia their own by photosynthasis. 
Eataa If Moost and snowshos haras will fssd on tha twigs 
under starvation conditions. Red squirrels cut cones end est 

"Gee Whiz": Popular for Christmas trees. 




41. Diving Beetle 

Trails: Predaceous. aquatic insect Larvae have a large head, 

long mandibles, snd sight to ten abdominal segments. Adults 

sre oval-shaped and have legs with hsir-iike fringes. Length: 

182 to 1 3/4 inches (0.1-4.5 cm) long. 

Habitat Common in ponds, lakes, streams, rivers, snd, 

estuaries. 

Food: Adults and larvae prey on aquatic insects, small fish, 
and tadpoles. 

Eataa by: Fish, water birds, and water shrews. 
"Gee Wbb": Diving beetles obtain air at the surface of the 
water but can remain submerged for long periods of time by 
carrying an air bubble underwater with them. 





42. Whirligig Beetle 

Traits: Aquatic insect Adults are flat oval-shaped and have 
two eyes on top of the head and two on the bottom. Theyare 
black or greenish and often swim in circles together. 
I tag*: 1/8 to 1/3 inch, (0.34.8 cm). 
Habitat Common in ponds, lakes, and strums. 
Food: Insect larvae. smsR fish, tadpoles. 
Eataa by: Fish and waterbirds. 

"Gee WWz": Whirligig beetles can see underwater and above 
water at the same time. 
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43. Water loetman 

TraHK Aquatic insect with front Itgs modified to form 

scoops and two long pairs of lags used for swimming. The 

larvae and adults look alike. 

Habitat Margins of lakes, ponds and estuaries. 

Food: Algae, insect and crustacean larvae, detritus. 

Eaten ay: Diving beetles, frogs, fish, waterfowl, and shore 

birds. 

"GteWMz": Water boatmen are like scuba divers They trap 
an air bubble under their wings at the water surface then use 
this "air tank" to breathe while diving underwater. 




44. Water Stride? 

Traits: Insect with body and long legs covered with stiff 

waterproof hair that allows the insect to "skate" across the 

water surface. Length: 1/8 to 3/4 inch (0.3-1 .9 cm). 

Habitat Common in ponds and streams. 

Food: Small living or dead insects on the water surface. 

Eaten by: Fish, water birds, and water shrews. 

"6m Wfcb": A water stridor will sink and drown if the hairs 

on its legs become wet and it cannot reach a place to dry out. 
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45. Sprlngtall 

Traits: Small, wingless insect with chewing mouth parts, a 
tube on the underside of the first abdominal segment, and a 
tail-like forked organ (called a furcula) on the last abdominal 
segment. The furcula is folded down under the body and 
released, springing the animal into the air. 
Habitat Lives in soil, litter, decaying logs, and moss; a few 
species live in trees. 

Food: Decaying materials, algae, lichens, pollen, and fungal 
spores. 

Eataa by: Centipedes, ground beetles, spiders, shrews, birds. 
"On Wife": A springtail, 1/4 inch (6mm) in length, can jump 
3 to 4 inches (7.6-10.2 cm). 
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41. Mayfly 

TrtHr iRMCt with two to three haiHikt structures it the end 
ofthe abdomen. Adults hold their two ptirs of wings uprioht 
over their body when at rest Rsv wings srtsmslltr thin 
forewings. 

Habitat: Urvsi in common in clear, fist-flowing strums, 
lakes, and ponds. 

Fool: Lirvis fssd on diatoms, iloaa, and detritus; adults 
cannot faad bacausa thair mouth parts do not function. 
Eitaa by: Diving battles, frogs, fish, waterfowl, and shore 
birds. 

"On wUtT: Most adult mayflies live for only two to three 
days; some live for just one to two hours. ^ 




47. Bliekfly 

Traits: 1/12 • 1/8 inches long. Adults have 3 pairs of legs and 
are dark colored flies with broad wings and short legs. Larvae 
are womHike with a sucker at the end of their abdomen. 
Habitat Larvae live underwater attached to rocks and plants 
in streams. Adults live around water. 
Food: Larvae feed on detritus (decaying plant and animal 
matter). Adults feed on flower nectar and adult females suck 
blood from birds, mammals, and other animals. 
EaUi If Adults are eaten by swallows and dragonflies. 
Larvae eaten by fishes such as Wackfish and dippers. 
"Gee taUte": Female blackflies are vicious biters; males donl 
bite. 




o 
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48. Dragonfly 

Traits: Adults 3/8-21/2 inches long. Long, narrow abdomen. 
They hold their wings at right angles to their body. Hind wings 
broader at base than forewings. Three pairs of legs, large 
eyes, and four wings. Larvae have no visible gills at the base 
of the abdomen. 

Habitat Larvae live on the bottom of strums and ponds or 
on aquatic plants. Adults live near water. 
Food: Larvae prey on mosquito larvae, snails, tadpoles and 
small fish. Adults prey on small flying insects including 
mosquitos and blackflies. 

Eaten ay. Slimy sculpin and other fishes. Swallows eat adults. 
Dippers feed on larvae. 

"Goo Watt": Adults catch mosquitos in the air with their 
basket-like legs. 
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4i. dually 

Trans: Uno^fQQidifltictthttriMmbiiahuofmoiqulto. 
They hM oot pair of dear wings and a sine* pair of knobs 
(cdled flatten) on trie back, 

HaWat Larvae iva in moist soil and decaying plants in 

forests. Some species Itvt in tht water. 

Foal: LarvM feed on alga* and detritus; ion* prey on larvae 

of other insects. Soma adults feed on flowers. 

Eataa fey: Bats, shrews, insect-eating birds, including snore 

birds and soms waterfowl, centipedes, spiders, and othtr 

insact sating invertebrates. 

"QaaVMr": Craneflee are able to davetop slowly and 
rasuma development sfttr long parioda of cold and inactivity. 
Although cranefliae look Iks giant mosquitos. they do not 
biti. They do, howtvtr, tat mosquitos. 




50. Caddisfly 

TraRs: Insact with aquatic tarvat. Larvaa havi hook-Ilka 
structures aft tha and of thoir abdoman. tiny sntannaa, and 
soma havafaathaHika gits. Adults hava wings covarad with 
hairs, long antannaa. and whan at rest hold thair wings ovar 
thairbodylikaaroof. 

Habitat Larvaa liva in ponds, lakes, and streams. 
Food: Larvai fttd on aquatic plants, algai, diatoms, small 
crustaceans, and aquatic insact larvaa. Adults feed on flower 
nectar. 

Eatea fey: Diving beeties, frogs, fish, watirfowi, and shore 
birds. 

"Gat Whiz": Many larvaa build cases in which to pupate. 
These cases may be mads of leaves, twigs, sand grains, 
pebbles, or entirely of silk which the larvaa produce from 
modified salivary glands. 





51. Daerearfty 

Traits Insact with aquatic larva. Adults hava four wings of 
thesama sia. They hold their wings in a raised position whan 
resting. Larvaa hava three visible gills at tha base of tha 
abdoman. 

Habitat Larvae live on aquatic plants or on tha bottom of 

streams and ponds. Adults liva near watar. 

Fool: Larvae eat mosquito larvaa. tadpoles, and small fish. 

Adults pray on flying insects including midges and mosquitos. 

Eataa fey: Diving beetles, frogs, fish, waterfowl, and shore 

birds. 

"eeeWfeb": Fossil records indicate that soma prehistoric 
relatives of damsefflias had wingspreads of 27 inches (68.6 
cm). 
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Trade Insect that two womriikt larvae and adult form with 
•arte en d a long, tubular mouthpart (probot^)for sucking. 
HaMat Moat iarvn are aquatic and live in ponds, Mas, 
puddles, and stll wvtar along riven and streams. 
Foot UrvMfwd on algai, protozoans, and dttritui Adult 
niale i fee d on flower nectar. Adult fa mal a t suck blood from 
birds and mammals. 

Eatoabj: Larvae art food for other aquatic inatcts, flah. and 
wattfbivds. Adults art aatan by dragonfUos, fish, frogs, 
nMjlowi thora birds, wa r bler s, ind hats 
"Qaa VNz": Mela mooquitoc poUnata flowers. Fimala 
moaquitos can carry certain microacopic organisms that 
caust diseases in mammals and birds. 





S3. 



Traits: Insact with aquatic larvae. Adults have six long legs, a 
long narrow abdomen, and on* sat of wings that in narrow tt 
thtbaaa. Moequito-iika apptaranci. Length: 3/8 to 1 i/2 
inchas (1.0-3.8 cm). 

HabHat LarvM livt in watar or wet moss; adults occur in 
swarms ovarthasa habitats. 

Food: Some larvae feed w algae and plam material. Othsrs 
flltar microscopic organisms from tha watar, and soma pray 
on other insects. Soma adults ftad on flowarnactar and 
pollen. 

Ealaa by. Fish and othar aquatic animals, birds, shraws. 
ground beetles. 

"Qaa Whiz": Adults oftan occur in hugt swarms in tha 
avaning. Adults liva for only 5-10 days. Thty do not bit*. 




54. Fairy Shrine 

Traits: Crustacaan that swim upskJa down; 20 sagmants in 
body with appsndagas on tha first 1 1 -1 2 ssgmants. syas on 
stalks, no hard shall covtring body. Langth: 3/8 to 4 inchas 
(MO cm). 

HabHat common in small ponds, springs, and mtltwatar 
pods. 

Food: Detritus, small crustaceans, rotifirs, protozoans, algae, 
dittofns* wd oth^r ptmkton. 

Eataaby: Ducks, phalaropes, water shrews, diving beetles, 
other predaceous aquatic invertebrates, and fish. 
"Qaa WMz": Females ait often mora abundant than males, 
and in some types no melee are known and develop from 
eggs that nave never been fertiized. 
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BB JkMhbOtf 

Trade: Crustacean with many legs, a hard exotkeieton, and i 

body compressed from sidt to sWt. The eyes of arnphipods 

art not on stalks (unHki shrimp). 

MM* Mostly in saltwatar, but many kinds occur in 

rreenwaier laws ana ponos. 

Foet: Datritus, and small invartabratas. 

Eataaby: Rsh, watar birds. whales, and other aquatic 



"8aa WMz": Beech arnphipods, somatimascaladsandfiaas. 
a*orty2cmtong,buttheycanleep1.1 yards (1 m). That is 
fsfthtfthstianyothtroroanismofthiirsizt. 




8t. C ap eped 

Traits: Crustacaan with short, cylindrical bodias of tan 
segments. Tha first fawsaornantsbahindthahaadhava 
appandaoas but nona on tha othar sagmants. Length: 1/54 
to1/8inch(0\3-ai mm). 

Habitat Common in both frash and saltwater wetlands and at 



Food: Meat flttar datritus or alQM from tha watar. but soma 
capture small zoopiankton. Sormcopepodsaro parasites on 
tha oils of fish and largs crustaceans. 
Eataaby: Rsh and othar aquatic animals including whales. 
"On will": Although thay ara tin. copapods and othar small 
crustacaans ara tha chiaf food of tha largast animals on aarth, 
blua whalas. 




o 
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57. Watar Haa 

Traits: Crustacaan with body comprassad sida to skJs. hard 

shall covaring body but not haad, usas sacond sat of antennae 

to swim. Microscopic to 1/8 inch (3mm). 

Habitat Common in lakes, ponds and streams. 

Foatf: Filters detritus, protozoans, rotifers, small crustaceans, 

algae, diatoms, and othar plankton from tha water. 

Eatea If Ducks, shore birds, diving beetles, other preda- 

ceous aquatic invertebrates and fish. 

"Qaa WMz": Females produce two kinds of eggs; thin-shelled 

eggs hi tha summer which develop without fertilization, and 

thick-shelled ones in winter which are fertilized by males. 




TrattK Mofoak with flat crtapkiQ foot, ona-piaca ihtli and 
mMawHoptd hud. Langth: \li to 5 mchM (1 .3-12.7 cm). 
HNtt SnaHt Iva on tad at ml at in «•*. Moct aouatfc 
an* Bva on racks on sandy or any bottom, or on aquatic 

PMiSffi mum Tmfl iWf Of 1 



twtL Mott frtdmmter mill ana on itoti. wmttc phntt. 
dftrtat, md funQi. Somt wtrs4 fOfflM pray on othtr nwlm 
tnirata, indudoQ othtr tnoMutkt. 
caw ik crustacaans, nan, otros, ano mamma*. 
"Oat mti*: Thtrt an ovtr 35,000 tMng spaclas of snals. 




TrattK Molusk with two-valvad shafts hingad on ont skit, 
amal haad. compraaiad body. Thay attach thamsatostoa 
surfaca with "byssal thraads" Langth: 1/2 to 8 inchai (13- 
2fX3cm) 

Habttat Attatchad to rocks or wharf pilings in saJtwatar. 
Faa* Httar food patftkdts including datrita, atom protozo- 
ans, smal crustacaans, and intact larvat from tha watar. 
Eataa by: Snails, aaa stars, cartain ftsh. diving ducks, tmptror 
gaass, snort bi'ds, saa otttrs, and ptopia. 
"QaoWMz-:MusMlsaraadiblt. 
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10. Cta« 

TrattK MoHusk with two-valvad shals hingad on ona sida. 
smal haad. comprassad body. Langth: 1/2to8inchas(U- 
203 cm). 

HabNat Vlrias by spadas. Soma burrow in sand of smooth 
baachas, or mud of bays and inltts; ctrtaki spacias burrow in 
rocks. 

Foob RKsr food particlas including datn1iji,algaa,Drotozo- 
ins, smal crustacaans, and insact twos from tha watar. 
Eataa If Snails, an stars, cartain fiafi, dMng ducks, tm- 
paror gaats, short birds, saa ottars, and paopta. 
"On WMt": Clams can burrow vary rapidly by axtanding 
thair foot* into tha sand or mud. axpanding tha tip to act as a 
anchor, and putting thtmstrvts down. 





n. 

TMfc firt with an adipoM fin, vwylargt spots on tack art 
caudal fin. Up to 30 tortus (76 cm) long and 6 pounds 
(2.7kg). 

HaMat Mutts to at ssa but mo* into fraahwatar to spawn. 
Thty spawn In rivars and rivsr mouths. Young go to sis 
sho^aftor taring graval spawning anas. 
Fan: Coptpodiaquid. tosads, amphipods, and smaH fish. 
Eatoi If Largtrfish, atafe, sto Ions, curtain whatat, bans, 
bald tagltt, oaprty, psopis. 

"Qatwwtr: Pink salmon am thtsmaXaat salmon. Thty art 
also caHsd humpback salmon bscaust tha brtading malts 
haws lanja humps on thtir backs. 



C^fcO ^p^8s^^0a^ 

TnNcAlargtsalmonriaching24 - 35inchts(63 * 90cm) 
and 6 - 12 DM2.7 • 5.4 kg). Adipoat fin, small black spots on 
tha back and uppir caudal fin. No spots on towar tot* of tail 
Hawj gray gums. 

HaMat Adults but at saa but rttum to frtshwatar to spawn. 
Thty sptwn in fast-flowing streams with oravtl bottoms. The 
fiy lamain in frashwatar stitams tor 1 • 2 ytars. 
Faa* Adult coho salmon pity on hawing, sandlanct. crusta- 
ctans, and othtr irtvtrttbratts. Young toad mostly on instct 
adults and larvat. 

EatoalpEggs art tatan by grayling. Young art ttttn by 
othtr salmon, grabas. and loons. Adults am tattn by ores and 
batuga whalaa, aagtes, bstrs. and humans. 
"Gaa WMi": Young coho salmon may sptnd up to fivt ytars 
in trash wattr baton going to sta. 
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Traits: This salmon sptdts is 24 • 28 inchas (60 • 70 cm) and 
10 - 13 lbs. (45 - 6 kg). Adipost fin. abatnea of spots on 
body and fins; al tins, txcapt dorsal, hawtdark tips. 
HaMat Adults Iva at sta but mova into fast-flowing frashwa- 
tar straanis to spawn. Yowg to saa shortly ato 
Oravtl and maturt in tstuarits. 

Foai: At sta, chum salmon fttd on smal crustactans includ- 
ing copapods, tuphausiids. amphipods, squid, crab larvat. 
young htrrmg, and othtr ftshts. During migration out to sta 
tha fry tat insacts (including midgt larvat and watar flats) 
■no Cupbpqqs* 

Eatoa If Egos am ttttn by Arctic grayling. Young art tattn 
by othtr salmon. Adults am ttttn by orca and tefugawhaJts, 
aagtos. baars, and humans. 

-Qaa wwr: Known as "dog salmon• and am a traditional 
aourca of dritd food for wintaruts as dog food. Soma Chum 
Salmon swim 2,000 mats up tht Yukon fnvar to spawn. 
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TraafcRsh with an adiposa fin that tacks dtfintts spots on 
bickandW.Linothto25inctm(63.5cffl).w«ght4to8 
pounds (1J-3.6 kg). 

HaMat Adults Ivt tt ttabuti rttum to froth watorttraamsto 

spawn. Spawning is In strums with fins gravti bottoms. Aflsr 

hatching, young, orthafry, nio\re into lakaawhtre may ramain 

for ont or two ytars bsfore migrating to the ssa. 

Faad: At sst todays salmon sot squid, copspods, crusts- 

ctans, mates, sno Ouitr smss nsn. rry m wtw nws, iimu 

larvaa, copspo ds , and othtr invtrtobrttos. 

Eatoalr Stals,whak^largtrftarvb«ars,baW« 

psopts. Fry art ostsn by flsh-sstlng birds, siichasmsrgaiissrs 

and loons. 

"Aaa HUT: Sochsys Salmon art ths most abundant salmon 
in Alaska. Thty art also callsd rsd salmon. 




Trails: A mtdiunvtizsd fish that grows 10-15 inchts (25 - 38 
cm). No lattral lins, largt mouth, no tstth or jaws, no adipost 
fin. 

HaMat Uvss mainly at sss and in astuarias. Spawns in 
shaliow watsrs ovtr twgrtss, kaip, or rocks. Young IK* in 
sltaNow bays. Mtts, and channels bsfors moving out to 

rMAdutofs«doncopspoo^smphipods,suphsusiids, 

molusks, tarwjs, and smaHfish. Young fasd on copspods, 

invsrtsbrats sggs, and diatoms. 

Eatoa If. Chum salmon, loons, porpoisas. bsiuas whalts, snd 

humans. 

"Oao VMS": A vary important part of ths food wsbl 




Traits: A msdium-sasd fish up to 16.5 inchas (42 cm) and 2.2 
•4.4 tos. (1 -2 kg). Adipost fin, small scalss, largt pink to rsd 
spots on skJss and back. 

lisMat Uvss in takas. Spawns In gravsl of Isks margins or 

shallow, quitt stream pools. 

Food: Insscts, young fish, crustacsans, mollusks. 

Eatoa If Young are sstsn by othtr fishts. Adults tatsn by 

humans. 

"QmWMz": Adults fssd on salmon smolts migrating to ths 
saa. 
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Traa* Grsytngsrtach 12-14 inchta (30 -35 cm) andl • 
U ft* (0J • 07 ho). Adipoaa fan toga ttHkt dorsal far. 
tmaf mouth. Dorsal fin dotted with brgt Wdaaoant rid or 
porpte spots* 

HaMtoc Cold, daar strtama, Mas, and ponds. Spurn m 
strttmt wan unoy grsYti oonoms. 



smotts. Was or Arm that « into flu wttor 
Eaaaalr Young titan by torgarflah, toons. grabs*, and 
margantart. Adults an Nton by humans. 
"Qst : Graying maka long mignttons upstrssmto 
spawn in frashwatar strtama in A totfci . 




Trade Grows to 8 inchs* (20 cm). Lowir jsw long* than 
uppsr and eurvss upward, narrow body, forfctd tail. 11 • 23 
riysinsnrtfln.donrttlnitsmb^b^olpwvicnns. 
mm AduNs ft* st sas but ratum to frashwalar strtamsto 
spawn. Thty apswn in atmsms with coarsa sand and grsval 
bottoms. Tha fry araswapt out to aaa and Kva in astusriasand 
naarshora wstars. 

Fat* Ftad on copapods, phytoptankton. mysid shrimp. 
barnackilarvaa.walsrflaas, worm larvaa. and aophausids. 
Estoi If Young aaton by salmon. aaafcaaa Hons, andbahiga 
what* Spant bodits of apswnad out auHchon aatonbygutts. 
•aglas. and baars. Adults aatantradrttonalybyAlaattNativts 
M QotWMr:MsoloH>wntstrw(^itf^bKsus40fits 
trsditionaiuMaiandliwh«idri«dandfmidwithiwick 
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s^OklhSfB Pa^CS 

Trade A fish with s long, flat snout; raar pkearnant of dorsal 
and anal fins; Isrga mouth with many shan^toattiBongatod 
body and haad . Up to 52 inchas (133 cm) and 48 1* (22 kg). 
HaMat Adults ttva in daap fraahwatar lakaa andrirarsin 
wintar. but spawn and apand summars in ahaaow naarshora 
wstars with dsnsa amaraant aquatic plants. 
Ft* Adults tat fish indudino stiddttedas. btoclcfteh. buitMt. 
and young pika. Thty also faad on watarfowt. frogs, watar 
shrtws, and insacts. Young aat copapods. watsr flats, and 
insacts. 

EaaaalfYoungMtanbyadutt piktandAittkibiackfisri. 
AduRsattonbyhumtna. 

"flat mbTi A 12 lb. pika was found with s 4 lb. pika in its 
stomach. 
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70. 



Traits: A fish up to 60 inches (1: 2 cm) long and 15 1/2 to. 
(34 kg). Large heed, wide gill openings, 2 dorsal fins (second 
ona long), small barbel on chin; roundad tad. no spinas in 

fins. 

HaMtat Burbot live in deep waters of lata and rivers. They 
spawn in modarataty daap water with dsan graval and sand 

oonoms. 

Foe* Adults faad mostly on fish but may also sat intact 
larvas. molusks, copepods, fish aggs, shrews. Young faad on 
stonef; and mayfly tarvaa, othsr insects, and smal fish. 
Eaten If. Young aatan by otharflshas and humans. 
"Oh Wife": A single female Burbot can lay 1 .000.000 eggs! 




Tl.Tbree-eplM Stickleback 

TraHfc Grows up to 4 inches (10 cm). Three sharp spines on 
back, pelvic fin is a sham spine, and spine in front of the anal 

fin. 

Habitat Some adults overwinter in deep water of lakes and 
rivers, but move into shallow water with aquatic plants to 
spawn and feed during summer. Others live at sea and return 
to estuaries and river mouths to spawn. 
Fool: Copapods. water fleas, midges, rotifers, seed shrimp, 
aquatic worms. moHusks, amphipods, leeches, planaria, and 
water mites. 

Etna If Salmon, Dolly Varden, loons, grebes, and mergan- 
sers. Adult sticklebacks will eat young sticklebacks. 
"Gee Whiz": Sticklebacks migrate to deep pools in streams 
and ponds to prevent being frozen in the ice during the winter. 
They also have a high tolerance to low oxygen levels in 
shallow frozen lakes enabling them to survive where other fish 
cannot 




72. Nine-stint Stickleback 

Traits: fish with nine spines in its dorsal (back) fin. 
HaMtat Found in lakes and rivers; spends the winter in deep 
water, then migrates to shallow water and tributaries to 
spawn. 

Food: Midges, water fleas, copepod .njstaceans, and 
aquatic insects. 

Eataa If Arctic char, lake trout, grayling, loons, grebes, 
terns, gulls, mink, river otters, and people. 
"Gee Whiz": Sticklebacks can survive underneath the ice in 
winter because they migrate to deep water, and can tolerate 
water with a very low oxygen content They can lock their 
spines upright to prevent predators from swallowing them. 
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73* ttlfl^f Scvlpta 

Trarte: A tmail fish that grows to 3 • 5 inches (7.5 * 1 2 cm). 
They have a large bead, short lateral lint ending below the 
second dorsal fin. 

HaMtat Adults five in lakes and fast-moving streems. They 

movi into snauow water to spawn. 

Fee* Est larvae of flies, mtyfKts, caddisftes, dragorrflits, 

amphlpods, soma aggs. and young fish. 

Eatat Ijr Grebes, loons, mergansers, and othar fishes. 

"Oat mV: Malt builds nast and dafsnds aggs against 

predators. 




74.ltockflak 

Traits: fish with broad, flat heads, large dorsal and anal fins 
placad far back on body, roundad tail, thrae rays in parvicfin. 
Up to 12 inches (30.5 cm). 

HaWat Haavfly vegetated lowland ponds and streams; moves 
upstream to spawn and into (hip wattr for overwintering. 
Fae* Copapods. water fleas, larvae of sioneffies, mayflies, 
midgas, and dragonfkes. Also moiiusks. sagmantad worms, 
andalgat. 

Eatea bf Rivtr ottars, mink, loons, greets, tarns, and people 
"OaamWi":Btackfish are ablt to braatht air for short 
ptriods of timt and have antifreeze in thtir blood that alow 
them to tolerate icy cold water and survive partial freezing. 




o 
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75. Wbitaftsh 

Traits: fish with slender, rounded bodies, large scales, forked 
tails, and small mouths with the upper jaw overlapping the 
lower jaw. 

HaMtat Lakes, streams, and estuaries. 
Food: Mainly insects, including larval mayflies, stoneflies. 
midges, dragonflies. and mosquitoes; also eggs and larvae of 
other fish. 

Eaten by: Lake trout, burbot, arctic char, and people. F ry arc 
eaten by fish-eating birds, such as mergansers and grebes. 
"Get WMz": Most whiteftshes migrate long distances up end 
down rivers between feeding and spawning grounds. Some 
migrate to saltwater feeding areas, but spawn and overwintar 
in freshwater. 
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78* Wttd Ffff 

TnHK SmM tmohibiin with motet akin no aa l ai or dnt> 
hhq imp Wyi» mon rorPtBi* vga mourn. 
HaMtat Foriats. imttkui t&^feaooa and tevoa fro onto 
•n wmcvr. 

Ftad; /data art Intacta, to dw d ^ 
duoonfKtt: lama faad on iIom rtsntf aoaaicfilantL 
f alai tr I arvit iff aaltn by ofadacao^ dtvtna haaBat- 
dftQonfly Itfyat, and by aoma fWt AdoRt tn aaftan by phi 
•nd olhtr prtttatocy fiah, ttndNI cranatt J^ftt crowt* Qrabat, 

1 ^ j^i^A* ^ — ^ ^m.m * -* ^a^m 

KXTO, am wm QNui, MQ Dy ffVW TO wm QOmt> 

mMa*« liLi ii il f i n nm fmiii ■ ■ ■ i Hi 4m 

WO WWT. WOOQ TTDQi ranga IVrVHr bWfl IW1 any OMf 

wnpNbton. Thay havt wtlfiNW in tfiair blood tat tfowfinn 
to turvfvt ttmptraturts bHow totaling. 



(PmMc) 




TnUr Mtdium-iiztd, grty-brown goott trth orangt top 
and faat Namad for tha wtto bind * tht but or tht bi 
nMK wt m oonai ano wano wtotnot ano tundra, 
wwiitrs n wtoanoi ana agricultural nun m otntm csMor- 

nil. 

fmt Sumrmr. fr«ds on grsssts, ssdgts, tans*, btrrias, 
stsds, and roots of miy aquatic plants. Winter stsds of net. 
water giass, mio, bartey. and mush plants audi aa njshss 
andcattalt. 

Eatea kc Foxas. puns, jatgars, rtvtns. and paopis. 
■On jfctr: mm fronts an also caMad 'spadda bain* or 
"tipar balHas" bacausa of tht dark brown bars on thairundar- 
sidas. 




79* Mack Bcaa( 

TiMb Smalt, dark, stocky goota wtth black haadandnack 
and whitish patents on bom sidas of oppar nack. Tha brttst 
and baly art a uniform dusty brown. 
MM* Nun on islands in salt bays and tstuanas,andon 
tmtl islands in tundra lakas and ponds naar tha coast 
FtaA In sprino and summar Brant faad on short annual 
Qrattat,s«^aloat.lar^inaacts,andsn^crMStacaafti 
Eti grass is thair major food during migration and in wkitar. 
Ealaa by: Rnas. ouMs. iaaoars. rawsns. and oaoola 
■QwWtf': Most wkitar Hong tha coast ofMarico,bui 
soma wkitar along tht coast of Caffomta, Washington, and 
Oragon. 
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TnNK Blue-gray geese with round body, round*! hud, and 
short, thick nock. The hood and bock of nick art white. Thi 
gray foathtrt on tht back and wings an odood with bands of 
whita and Mack. Tha fact is oftan siainsd a rust color in thi 
summer. 

HaMtat Most nast in loots groups In wetlands within 5-15 
milts (8-24km) of tha Baring Ssa coast Thsy wintar In tha 
nsarshon watars and intartkJal artas of tha Alautian Islands. 
Food: G rusts, sedges, and aquatic vsgttation in summsr and 
fall. In wintar thtir foods induda small invtrttbrats animals 
such as mussels, and soma astgrtss and algae. 
Eatta Ik Foxes, gulls, jaegers, ravens, and psopia. 
"ON Wet": Most tmpsror gstss sptnd thtir sntirt lift in 
Alaska Most winter in tht Aleutians, but a few winter near 
Kodiak Island. 




•0. Caddlaa Canada Gooaa 

TraUK Largs bird with wtbbsd feet, black htad and nsck with 
dtstinctfvt whits "chin strap." Cadders havt black bids, lags, 
arMlfHLThissubspsdts,tN$i2iofamattardduci(,istht 
smaftcst typt of Canada gooaa. 
Habitat Ntsts i« thi coastal wittands of tht Yukon- 
Kuskokwim Delta. Wlntsrs in Ortgon and California in wit- 
lands and agricultural artas. 

Food: During spring and summtr caddtrs fttd on grests 
and ssdgts. In lata summtr and fall thty also sit btrrits. 
During winter, wildgrassts and agricultural grains art thtir 
main foods. 

Eatta ay: Foxis, gulls, jatgtrs, ravins, and ptopH. 
"Gee WMT: Thi call of the cackler is a short high-pitched 
cackle. This is why it is called tht cackling' Canada goost. 




11. Aleutian Canada Gooaa 

Traits: Small goost with black head and neck marked with 
white "chin snap" from ear to ear. Broad whita ring at basi of 
neck. Grey body. 

HaMtat Nests on grassy slopes in Aleutian islands in sum- 
mer. Winters in western Oregon and northern California. 
Food: Eats shoots, roots, and seeds of grasses and sedges, 
bulbs, grain, berries, also insects, crustaceans, and mollusks. 
Eatta By: Foxes, bald eagles. 

"Gat mb": Rarest of an Canada geese. Were endangered 
due to foxes that win released for fur farming, but an 
recovering. 
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TraNK A rmdhinvtiztd qoom with btecfc hud wd iwck 
nwM wtth whits "chin strap" from «r to «r. Dtrfc bntst 
ttMtt In summtr, found in om Qrnt colony In Mdgi 
msra^efthsCoppr^rdste 
Wlltamitts RivtrVilfy. ^ _ 

Fwt: Shoots, roots, md stids of owns tnd ndQit, bubs, 
Qtw, Dtrnts; wo ntsms, crunicssnf, mo moiusics. 
EMn If Gutts, jHQifs, btid nolst, bro*n bsar, coyotss, 
fnink. 

"On HWT: Nuts only on tha Coppar Wvar data and 
wirtanoruyinOragon. 




S3* TwidfS 9vt)a) 

Trade Larga aquatic bird (6 • 7fL winosptn) with all-white 
Pjumaga and vary long nick. Bright yaltow apot on Mack bill. 
HaMsst Lowland tundra, small islands, ponds, latest, rivars 
during surnmar. Winters mainly in California, Maryland, North 
Carolina, and Virginia. 

Food: Laavas, saads, and undtrground roots of horsttails. 
pondwaad. aadgas .rushas, pond lay, and water milfoil. Young 
sat invsrtabratas, than switch to plants. 
Eatsa If. Adults aaten by foxas. Young aatan by foxas, minks, 
and gulls. 

"Gat Whh": Onca pairad, mataa tand to stay togathar for lifa. 





14. Pintail 

Traits: A targa slandar duck. Mala has whits braast and brown 
haadwith long pointed tail. 

Habitat In surnmar, grasslands, tundra, sandy flats, okas, 
ponds, and marshal Winters in salt and brackish waters 
along coast 

Fate Eats 90% plant foods including: saads of sadgas, 
graaaaa. pondwaa d s, amartwaada. and grain. Will sat aquatic 
invsrtabratas, insacts. 

Eatsa If. Adults aatan by foxas. aagtes, minks, and humans. 

Young aaten by gulls, jaagsrs, and foxas. 

"Oat WWi": Most wkJaly jistributed duck in North Amarica. 
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• Ot^t^sflw 

TraMr Stocky, diving dude with black md whttt phimagt. 
LatgflK Mdt it 22 inchM (56 cm) md f smalt it 16 (nctws 
(41 ot). ThttongtHlofthtmtkiit noMcttMt during Wpht 
HaaHafc Ponds tnd Wat of lowtand ind dpint tundra in 
summtf.it mi in wkrtar. 

FMit Mutatis, dams, trails, md crmtacsmi in their main 
foods. In frith water tray tfto tat tarvaa of midgts, 
craMMn, ctddisflits, md othar insslcts. 
EMn If Egga md young aatm by foat, wnsKs, gulls, 
jttgtrt, md rtvans. 

"Got Watt": Otdsquaw any divi duptr ttmn my othtf duck. 
Thty htvi bttn rtcordtd it (fepths of 72-240 flit (73 m). 



N. Cmvttotck 

TriHr A mtdium-siztd duck with t forthttd that stoptt to i 
iongblKk bill. Mm his dirk raddish hud md rack with 
whitish back md sktet. Parnate an Hght brown. 
HaHHt In summtr, found in marshal, sloughs, md laktt 
with shoralina plants. Winttrs in latos. rivars, and aaltwatar 
bays. 

Foot: PondwMdtmd sndt of tadgts. and burratds, aquatic 

invirtabratit (tsptcialy small dims). 

Eassa ay. Adults aatm by foxat, falcons, sagas, md humans. 

Young aatm by foxas, waaatit, and guilt. 

"Qaa WW: Typical diving ducks: toga an tocttad far back 

on tht body and widf apart, which is good for diving but poor 

for walking. 



17. Mtratnstf 

TraNs: 16 - 27 inchit (40 - 67.5 cm) md 1.75 • 3.5 lbs. (0.8 • 
1.6 kg). Long bill with saw-tooth adgtt; hookad tip; wabbad 
fatt; most hivt i crtst on hud; uraba to taka off from land. 
Habitat Nnts on ground (rsd-brsastJd)orin hoaintrM 
mar rtvtf, laJca. or tstuary. Winttrs tlong coast and on largi 
inland Wat and rivart of lowtr 46. 
Foot Sbddabacks, scuipins. Mis. auiachon, harring, black- 
flsh.froos, crustactara, trait, intacts, and atchst. 
EUn tf. Fonm tat adults on transiting grounds. Young 
tatm by foxat, wauait, md gulls. 
"Qaa HW: Mothtr rrargmMrs wil somttirras carry young 
water in htr bill. 
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88. Grtbt 

Tram: 12-22 inches (30 - 55 cm) and 15 - 32 ounces (0.4 • 

0.9 kg). Sharp, pointtd bid; lobtd feet; dim underwater, 

unable to take off from land. Raralyaaan on land or In flight 

HaWtat Naats on Mat and attuariaa. Wlntara along coaatof 

North Amarica in bays and estuaries. 

Food: Sticklebacks, sculpins, harring, dragonflias. damself- 

lies, watar stridors, watar boatman, caddisflies, diving and 

whirligig beetles, crustaceans, frogs. 

Eatoa By: Young art aatan by foxes, mink, weasels, an 1 gulls. 

Adults aatan by foxas and somatimaa eagles. 

M Qaa Wkb": Grebes aat fsathars! This if thought to protect 

stomach and intastinas from sharp fish boots. 



89. Loon 

Traits: 23 • 36 inches (57.5 - 90 cm) in langth and 4 - 15 lbs. 
(1 .8 - 6.8 kg). Sharp, pointtd bid; wabbad fast; larga haavy 
body; divas underwater, unabla to taka off from land. Malts 
and famalts look the same. Rve species in Alaska. 
Habitat Nests on freshwater lakes. Winters along coast to 
Mexico. 

Fool: Sticklebacks, sculpins, herring, sandlance, young 
salmon, rockfish, flounders, and codfish. Also eat leeches, 
snails, frogs, shrimp, amphipods, and aquatic insects. 
Eatan By: Young eaten by gulls, jaegers, and foxes. Adults 
sometimes eaten by foxes. 

"Gee Whiz": Loons can dive to 240 feet and fly up to 60 miles 
per hour. 
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90. Phalarope 

Traits: 6 - 9 inches (15 • 22.5 cm) long and 1 • 2.5 or (28 - 
63 grams). A small dainty bird; straight thin bill (longer than 
width of head); 4 lobed toes; often sits duck-like in water and 
spins in circles. 

Hablfct Nests amidst grasses and sedges in wetlands. Both 
red and red-necked phalaropes winter at sea, mainly in 
southern hemisphere. 

Food: Eats plankton, mosquitoes, midges, Wackflies. 
craneflies, tiny mollusks, amphipods, copepods, fairy shrimp, 
and other crustaceans. 

Eaton By. Adults eaten by foxes. Young eaten by foxes, gulls, 
and weasels. 

"Gat Whb": Their native name "Nimishuruk" means "spins in 
a circle" after the spinning motions that phalaropes use while 
feeding. Males incubate eggs and stay with the young. 
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91 . Westers Seidf Ipor 

Traits: A small snortbird with black lags, longtr bill, and 
reddish markings on tha haad. 
Habitat In summar, found on driar tundra. Wintars along 
coast on tkJeflats. 

Fool: Amphipods, small dams, worms, larvaa of cranaflias 
andmidgai 

Eataa By: Adulra eaten by foxes, falcons, and jaegers. Young 
aatan by foxes, gulls, jaegers, falcons, owls, and waaasls. 
"Gee wUh": Tnvals as far south as Paru to spand tha wintar! 




92. Sandhill Crane 

Traits: Larga gray bird with long nack and lags, rad skin on 
crown, whitish chin, chaak and uppar throat 
Habitat Lowland tundra, muskag, and rivtr bottoms in 
summar, migratas to plains and coast of Lowar 48 during 
winter. 

Food: Shoots, roots, and saads of wetland plants, lemmings, 
voles, insects, and frogs. 

Eataa by. Foxes, wolves; eggs eaten by jaegers, gulls and 
people. 

"Gas VeTilz": Some radio tagged sandhill cranes in Tennessee 
traveled 363 miles (584 km) non-stop in 9.5 hours. 




93. Baited Kingfisher • Ceryle alcyon 

Traits: Small chunky body; large head with crest long sharply 
pointed bill; small legs and feet two front toes joined to- 
gether; long tail. 

Habitat Found along coast rivers, lakes, ponds. 

Food: Sticklebacks, sculpin, Mackfish, young salmon, herring, 

eulachon, minnows, frogs, crustaceans, mollusks, and aquatic 

insects. 

Eaten By: Unknown 

"Gee Wbb": Digs burrow in bank above water. 
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M.npptf 

Treats: S 1/2 • 7 1/2 inchas (14 - 19 cm); 1 5/8 (SO gm). 
Plump; alt-gray bird, short nack, ahort UH, short W, and long 
toss 

HabNat Found along dasr, fast-moving streams throughout 



Fsat Laoaa of caddtstHas, stonatHas, ma/Mas, moacjuttoas, 
midgaa, watsr stridors, wassr boatman, pradacaous dMng 
baatlas; alao dams, anaNa, smal Hah fiy and agga. 

EawjB Wfl onVp-VWInfO nlWK, nWK, MWfWfi, WUBa, WOTm- 

ina, and occaatenaHy larga fish. 

"Gaa Wtto": Abta to waftundarattar by grasping bottom 

with long toas. 




2/3 or (12-22 
t lots and 



85 Swallow 

Traits: 43/4*01/2 inchas (12-16 cm); 3/8 ■ 
gm). Slandar body, long pointad wings; tiny bill; short) 
small fast; modarataty long tail • square, or slightly to daopty 
forkad. 

Habitat: Varias by spacias, but most Rva in opan araas around 
lakas, ponds, and rivars. 

Food: Blackflias, moaquKoas. cranaflias, mayflias, dragonfliss, 
damsatflias, aphid*, baatlas, wasps, baas, watar boatman. 
Eawa by: Hawks and falcons. 
"Gas Whiz": Catch almost al thair food in flight 




96. OaocossGull 

Traits: Larga bird with pala gray wings and mantJa. Light can 
ba saan through tha whita wing tips. 
Habitat Wattands in tundra, forest, and coastal araas. 
Foal: Mainly daad animals, aggs and young of othar birds; 
also crustacaans, insacts. and fish; guls an scavangars. 
Eawa by: Foxas, waasals, baars, jaagars, and falcons. 
"Gat tW: Gulls can stand on tea and still kaap warm 
bocausa of a spaciai arrangamarrt of tha Mood vassais in thair 
lags. Tha artarias surround tha wjins, so that tha cold blood 
returning from tha foot is wtrmad baton reaching tha gul's 
body. 
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97.Paraslfle Jaeger 

TraHR SMbint with strongly hooktd bill and long, pointtd, 
angled wings; long central tail feathers. 
Hatttet Alpine and lowland tundra throughout Abate pelagic 
(at see) in winter. 

Food: During summer, jaegers pray on lemmings and smal 
birds and tat tht sggs and young of gttst, ducks, and shora 
birds, in othtr sstsons, thay pray on small sta birds and stall 
fish from brge sea birds. 

Eaton by: Eggs and young may bttattn by fom,bstrs, and 

gulls. 

"On Wkiz": Jatgtrs migrata from tundra nasting araas to 
wintering araas at sta in both the northern and southern 
hemispheres. 




98. Snowy Owl 

Traits: Sharply hooked bill, talons, large forward-facing eyes, 
and large, broad wings and tail. Snowy owls are the only all- 
white owl; they have varied amounts of black speckling. 20-27 
inches, 3.5 -4.5 lbs. 
Habitat Coastal Lowland Tundra 
Food: Mainly lemmings and other small mammals, such as 
moles, shrews, ground squirrels, haras, and weasels. 
Eaten If. Humans 

"Gee Whb": Snowy owls nest only when lemmings are 
abundant and migrate south only when lemmings are scarce. 
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99. Northern Harrier 

Tralb: 20 inches (50 cm); 12 - 20 oi (338 - 560 grams). 
Large eyes; sharply hooked bill; talons; long tail; long wings; 
white rump patch. 

Habitat Found in open areas, particularly coastal and fresh- 
water wetlands. Nests throughout Alaska and winters from 
Lower 48 south to northern South America. 
Food: Voles, lemmings, frogs, dragonflies, sparrows, and 
sandpipers. 

Eaten by. Great horned owl 

"Gee Whb": Locates prey by sound using curved, sound- 
reflecting facia! ruff. 
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100. Md Eagle 

TrtHr 30 -43 inches (75 • 107 cm); 8 - 13 It*. (3.6 • 5.9 kg). 
Urot body, sharply hooktd bil; lenje curved talons; rounded 
tail; broad wings. Adults haw a whitehead and tan. 
Habitat Forested artas along coast, lakes, and rivers; also 
along coast in soma treeless regions. 
Food: Waterfowl, smaH mammals, salmon, barring, daad and 
dying fish, mammals, or birds washed up along snorelines. 
Ealaa Ik Young occaskmaty aatan by ravans and magpies. 
"On Wbb": Abundant in Alaska; andangarad or thraatanad 
everywhere alsa in tha Unitad States. 





101. Volt 

Traits: Small mouse-like mammal with roundad nosa, short 
tail and lags, and long front taath (incisors) for gnawing. 
Habitat Forasts, shrubiands. wetlands, and tundra. 
Food: Frtsh grtan vegetables, seeds, roots, berries, mush- 
rooms, and othar fungi. 

Ealaa by: Coyotes, foxes, marten, weasels, hawks, owls, 
jaegers, sandhill cranes, gulls, and othar predatory birds. 
"Gaa Wbb": Than animals an important to many plants 
bacause thay halp scattar saads and spores of mycor rhteal 
fungi. Tha tunnels thay dig in laaf litter and soils halp allow 
the soil to absorb watar and air and provida crevices in which 
small soil animals can live. 



102. Lamming 

Traits: Small mouse-like animal with thick neck and short tail; 
two gnawing teeth (incisors) on upper and lower jaw sepa- 
rated by a space from cheek teeth. 
Habitat Alpine and lowland tundra and muskegs. 
Food: Shoots and leaves of grasses and sedges and bark, 
twigs and buds of willow and dwarf birch. Insects, berries, 
and fungi are occadionaJly eaten. 
Eataa by: Owls, jaegers. guNs, arctic foxes, and weasels. 
"Gee WhlT: Collared lemmings turn white in the winter and 
grow shovel-like claws for digging through snow and ice. 
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103. Straw 




Trait* Small mammal with long, point*) nost, sharp tatth, 
short dot, and long tai. 

HaMtat Forests, shrubiands, wetlands and tundra. 
Food: Insects such as springtaMs, beetles, and fty larvM; also 
centipedes, mites, worms, spiders, roundworms, eggs and 
young of small ground ntsting birds, and young volts. 
Eataa by: Wtastlt, martan, foxtt. owls, kestrels, jaegers, and 
shrikes. 

"On WWz": Shrtws live undir tht snow and remain active 
throughout thi wintir. 



104. Mink 




Traits: Mammals with largi canint tatth, a long, sltndar 
body, short lags, and long round tail cova red with dsnst 
brown fur. Fatt not wtbbtd. Ltngth: 17 to 26 inchts (43.2-66 
cm). Wtight 1 1/4 to 3 pounds (0.5-1 .4 kg). 
Habitat Streams, lakes, marshes, inlets, estuarits. 
Food: Muskrats, volts, Jammings, tggs. and young of ducks, 
gttst and shorabirds, fish, frogs, mussals. and aquatic 
instcts. 

Eataa ay: Hawks, owls, lynx, foxas, coyotts, and wolves. 
"Get WMz": Lika all othar waasals, mink havt an anal scant 
gland which produces a strong odor. 



105. Muskrat 




Traits: Brownish rat-like mammal, 16 to 25 inchts (40.6- 63.5 
cm) in length; long, naked tail, flattened side to side with short 
hairs, hind feet webbed. Two gnawing teeth (incisors) on 
upper and lower jaw separated by space from cheek teeth. 
Weight 1 3/4 to 3 1/2 pounds (0.8-1.6 kg). 
HaMtat Ponds, lakes, marshes, estuaries. 
Food: Mainly aquatic plants including bulrushes, water lilies, 
and pordwaeds; occasionally mussels, frogs and fish. 
EMm ay: Hawks, owls, and occasionally foxes, coyotes and 
mink. 

"Gat \Mhb N : During winter, muskrats spend much of their 
time under the ice. They maintain holts through the ice, called 
"pushups" for breathing and as feeding sites. 
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1M.IMMT 

Trite Small mammal with long incisors, wtbbad fast, and 
lono flat tail. 

HaMtat Stow-moving straams or Mas. usually war widow. 

aspan or othardaciduoos trots and shrubs. 

Food: Tha cambium (inntr bark) of willow, tspan. Cottonwood 

trots, and shrubs; also aquatic plants. 

Eaton by: Wolvas, lynx, wolverines, bears, and paopla. 

"On WMz": Baavars changt thair environment to suit thair 

ntads by constructing large dams and by building lodges. 

People art tht only animals that maka graatar changes in thtir 

tnvironmant 



107. Mver Otter 

Traits: Furbttring mammal with larga canint tooth, long 
sltndtr body, short logs, four wtbbtd foot and a long tail 
covtrod with donso fur. 

HAMtat Stroams, rivers, largo lakas, and along soa coasts. 
Food: Rsh including rockfish, biackftsh. sculpins, suckors; 
also frogs, aquatic inortobratos, and occasionally birds and 
small mammals. 

Eataa br. Occasionally takon by lynx, coyotos. and woivos. 
"Gee mt: Rivor ottors can diva 60 foot (18.3 m) bolow tho 
water surface and can stay underwater for up to 4 minutes. 



101. Irown laar 
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Trans: Heavy-sot mammal with short tail, long snout, canine 
teeth, large hump on shoulders, long daws on forefeet; walks 
on heels rather than tots; brown fur. 6-7ft, 300-1 .1 53 lbs. 
Habitat Tundra and forests throughout Alaska. 
Food: In spring, over-wintered berries, roots, and fresh 
grasses and herbs; during summer and fad berries are 
important Brown bears also kill and eat small mammals, 
caribou, moose, salmon and feed on carrion. 
Eaten bp Other brown baars 
"Get Whiz": Brown bears survive winter by remaining 
dormant in an underground den. 
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1M. 



Traits: Larot hoofed mimmtl, long lags, drooping noM, 

lirgt palmatf antlirs on malt in fall. 

Habitat Prwffrt tall shmb thickets that grow 10 to 20 years 

aftar a firt or othtr disturbance and thickets along rivers; 

also seeks shelter in forests, pertteuiarty during winters with 

htavysnowfal. 

Food: Browsts on woody vegetation, aspacialy willow, birch, 
andaspan. In spring, grisaas, sedges, horsetails, and 
aquatic plants. 

cim ay. worvts. orown Dears, ana people. 
"Got VhW: A mooaa dapanda upon bactaria and othar 
microscopic organisms that liva in its digestive tract to htlp 
it gat anergy and minarals from its foods. 




110. Caribou 

Traits: Modarataiy sized hoofad mammal, tars and tail short, 
mana on neck, antlars larga and variabit with forward 
projtctinri brow tints. 

Habitat Tundra and opan conifarous forast. 

Hood: Qrassas, sedges, Hchans, mossas, laavas of willow 

and birch. 

Eataa ay: Woivas, baar, lynx, ptoplt. 

"Got WbiT: Both mala and famala caribou hava antlars. 



lll.RadFox 
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Traits: 35 - 44 inchss (900 - 1.117 mm); 8 - 15 lbs. (3.6 - 
6.8 kg). Dog-like mammal; 5 toes on front 4 on hind feet; 
canine teeth; red to black fur, holds tail straight out when 
running. 

Habitat Muskegs, shrub areas, wet tundra, river and stream 
corridors. 

Food: Volts, lemmings, snowshoe hares, muskrats, berries, 
insects, carrion from kills by larger carnivores, nesting/ 
molting ducks, geese and other birds, and young birds. 
Eataa If Wolves, coyotes, lynx, wolverines. Eagles prey on 
young foxes. 

"Gee Watt": Foxes cache excess food whan hunting is good. 
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112. Arctic Fa 

Traits: Dog-tiki mammal, five toes on front, four on Mod fMt 
biua-gny to yallowAxown fur in aummar, white in winter, tail 
hakJ straight out whan running. 
HaMtat Wetlands, dry tundra, and pack lot in winter. 
Foad: Lemmings, voles, hares, birds and thair eggs. Mack 
brant ockimgCanaoao^aa.aniparoroooaa, Pacific whrte- 
front*) oooaa. nth. including burbot char and arctic cod. and 
cirrion from kills of targar animals. 
Eaaaa bf Occasionally takan by worves, wolverines, and 
bears. Snowy owls may taka young foxes. 
"GnWMT: Arctic foxas wara rrtnxliiced to the Aleutian 
Islands by paopta for fur harvaal Thasa krtroducad pradators 
causad declines in the populations of savaral seabrrds, and 
the Aleutian Canada Goosa. Thasa birds did not hava the 
adaptations nacassary to avoid nast pradabon by foxas. 




113. Littia Irowa Bat 

Traits: 3 • 3.5 inchas (79 • 93 cm); 1/4 • 1/3 oz. (5.5 • 12 gm). 
Simpla snout large ears; skin mambrana stretched batwaan 
forelags, hind lags, and tail; tail doas not axtand bayond 
membrana connacting tail and hind lags. Oark brown. 
HaMtat Faads at dusk ovar watlands and forast openings 
north to interior Alaska. Roosts by day in cam, hollow trass, 
or buildings. 

Food: Moths, beetles, and other flying insects. 
Eaaaa If Merlins 

"Gm WMz": A colony of 500 little brown bats can eat up to 
500,000 insects in a single night Bats hava excellent eyesight, 
despite the phrase 'blind as a bat.* Scientists believe many 
bats spend the winter in Alaska but they do not know where. 
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114. People 

Traits: Large mammals that walk erect on two legs and have 
forelimbs with opposable thumbs. Have little hair in compari- 
son to other mammals. 

Habitat People use tools to make clothing, build shelters, 
catch or grow food, and thus are able to live in a wide variety 
of environments around the world. 
Food: Moose, caribou, salmon, geese, many plants and 
domesticated animals. 

Eaaaa by: Baars and other large, wild animals kill people on 
rare occasions, but people have no true pradators. 
"Gm WMz": People have the ability to cooperate together to 
accomplish bio jobs. People can work together to ensure 
there will be wildlife in the future. 
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